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' IHGLISH LITERATITEE.--GHAPTEE' XIII; . , 

THE SINGERS 01 THE SEVENTEENTH CENTTrilY, CAVALIERS 
AN3> ROHNEHEALS :. MILTON TO BRYLEN. ' , . 

Edmund Spenser had not yet lain ten years at rest in West- 
minster Abbey, and William Shakespeare had not finally 
retired from Blackfriars Parish, London, to Stratford-upon- 
Avon, when John Milton was born, on Friday, 9th December, 
^1608, in Bread Street,' London. His father was a scrivener 
or attorney, whose wife, a Gaston or a Bradshaw', was ‘‘a most 
excellent mother, and particularly known for her charities in 
the neighbourhood.” . The poet was baptized — ^probably by 
the Rev. Richard Stocke, then minister of, the j>arish— -in 
Ailhallows Ghurcli, Bread Street, on the 20th-~Ms father 
having grieved his family by adopting the reformed doctrines,' 
and been cast off on that account. Under the sign of the 
. “ Spread Eagle ” Miltords boyhood pasM, and as in Bread 
Street the Mermaid Tavern stood, might not John Milton, 
scrivener, a man of musical ability and literary taste, have 
had the commerce of courtesy with Jonson, Beaumont and 
Fletcher, Sliakesijeare, and other poets who frequented that 
notable hostel 1 and might not this boy of unusual promise 
have looked with his clear dark-gray eyes upon these great 
and famous meni The lovable seriousness of the little lad 
led to his being destined to scholarship and the church. 
Hence he was placed under sundry masters and teachers, both 
at home and at the schools. One of these, the Rev. 
Thomas Young of Luncarty, a student of St, Andrews, when 
acting as bis private tutor, awoke in him the love of poetry, 
and led him to practise the arts of verse. He was sent to 
St. Pauls School, in St. Paul’s Churchyard, about 1620. 
His teachers were the Rev. Alexander Gill, master, and his 
similarly named son, usher. They were both men of con- 
siderable repute ; the former, a noted Latinist, critic, and 
divine,” had “ an excellent way of training up youth,” and 
the latter, a splendid maker of Latin and Greek verses, won 
the strongest esteem and affection of his pupil, and for a 
time aided him with ad vice and .criticism. 

Milton began his university life at Christ’s College, Cam- 
bridge, 12th February, 1624-25, and left it early in 1632^ 
shortly after having written his noble Petrarchian sonnet:—’ 

“ How soon hath time, the subtle thief of youth, 

Stol’n OB his wing my three-and-twentieth yeaid 
Mj hasting days fly on with full career, 

But my late spring no bud or blossom show’th. 

“ Perhaps my semblance might deceive the truth 
That I to manhood am arrived so near ; 

And inward ripeness doth much less appear, 

That some more, truly-happy spirits endu’th. 

** Yet be it less, or more, or soon, or slow. 

It shall be still in strictest measure even 
To that same lot, however mean or high, 

Toward which Time leads me and the will of Heaven; 

All is, if I have grace to use it so, 

As ever in my great Taskmaster’s eye.” 

Milton’s translations of Psalms cxiv. and cxxxvi. belong to 
his fifteenth year — and he had written verses before that. 
His “ Ode on the Death of a Fair Infant ” — the first-born 
daughter of his sister Anne [Philips] — is dated two years 
later, and for Christmas, 1629, he produced one of the most 
beautiful odes in the English language. “ On the Morning of 
Christ’s Nativity” is at once varied in matter, musical in 
measure, and grand in thought. The lyrical stanza chosen is 
fresh, vigorous, and fervid. In it human adoration is spiritu- 
alized into a fine incense, sending forth in glory to the sky 
its fragrant golden flame. About this time, too, he wrote 
many elegies, poems, &c., which have placed him among the 
best of modern comyiosers of Latin verse. In some way he 
bad been led to withdraw from preparation for the church; he 
was even more averse to the law, and when, in 1632, he re- 
turned to the parental roof at Horton, in Buckinghamshire, 
he continued his studies of the Greek and Roman classics, 
especially. and philosophy. His fondness for Spenser 


and Shak , ■ no diminution, although he made 

himself Trcmttrfflgly'^ exactly acquainted with Italian 


poetry. , While' here, Milton wrote thpee songs and a soMo”-: 
quy in recitative prose for the masque “ Arcades,” to be per- 
formed at Harefieid, the seat of the ' Countess- Dowager of 
Derby — that Lady Alice to whom Spenser had' dedicated Me 
“Tears of the Muses” (1591). “Comus,” a most exquisite- 
masque, not only in poetic form, but also in intrinsic essence, 
recalling at once the “ Piiiloctetes ” of Sophocles, As Yon 
Like It ” by Shakespeare, and Fletcher’s “ Faithful Shep- 
herdess,” was written for her son-in-law, John Egertoii, lord- 
president of Wales, first earl of Bridgewater. It was per- 
formed ' before that nobleman in 'the serai-regal residence of 
Ludlow Castle. We have in this tnasterpiece of intellect and 
heart not only good words, pleasing thoughts, and harmonious 
verse, but the embodied spirit of human virtue. To this 
period also belong that .precious pair of poetic pictures, 

“ L’ Allegro” and “ II Penseroso,” in which the jocund inno- 
cence of true mirth and the pleasing fascinations of sagacious 
thoughtfulness are contrasted and compared, and shown to be 
■not incompatible, but necessary counterparts of one another. - 

'Shortly after his mother’s death, Milton- was furnished by 
his father with the means of visiting Italy. At Florence, 
Rome, and Naples, he was welcomed. , He took letters with .' 
him from Sir Henry Wotton to Lord Scudamore, the British 
ambassador at Paris, who introduced him to Hugo Grotius, 
then representative at the French court of Christina of 
Sweden. He visited Galileo, held intercourse with many 
learned and ingenious men, gained the friendship of the 
Marquis, John Baptista Manso, who had been one of Tasso’s 
intimate friends. He was about to pass over into Sicily and 
Greece, when hearing of the civil commotions in England, he 
changed his purpose and returned. Here Ms preparation for 
a high poetic career was stayed, and he devoted to patriotism 
the zeal he had hitherto given to personal culture. 

While Milton “calmly awaited the issue of the contest” 
between King and Commons, he undertook the education of a 
few youths; Ids views — averse from his college days to Epis- 
copacy — drew him to the Independents, and in politics he 
became a republican. For the twenty years of the Civil 
War, the Commonwealth, and the Protectorate, Ms harp was 
left almost untouched, and he entered upon that coarse as a 
controversialist which made him so great in the poleiMcs of 
politics, and so famous as one of the most ornate of the 
writers of Old English prose. 

Milton married Mary Pow^ell, daughter of a cavalier Oxford- 
shire gentleman, at Whitsuntide, 1643. She left him a few 
weeks afterwards, but. subsequently begged pardon, and re- 
turned. Afterwards Mr. Powell and his wife being in dis- 
tress, were received into Milton’s house, where the former 
died 1647, the latter raised a lawsuit against her son-in-law, 
1651, and Milton’s wife died leaving him three daughters, 1653. 
He remarried in 1656. His second wife, Catharine Wood- 
cock, died in February, 1657, and to her memory he dedi- 
cated one of his finest sonnets. His third wife, Elizabeth 
Minshul, whom he married in 1664, survived him. 

On 15th March, 1648-49, Milton was appointed Secretary 
for Foreign Tongues to the Council of State of the Common- 
wealth. He was active and useful in this office till, in 1652, 
his eyesight entirely failed. Even after that he, with the 
help of Andrew Marvell, fulfilled his duties, and drew up 
Cromwell’s manifesto in justification of the war with Spain, 
and his remonstrance against the massacre of the Yau- 
dois — an incident which drew forth Milton’s splendid mvoca- 
tory sonnet, “ Avenge, 0 Lord, Thy slaughtered saints,” &c. 
After Crom well’s death and the Restoration (1660) Milton 
was consigned to obscurity of life. It was then, when aU life 
seemed to have become as dry as desert dust, when he was 

“ in darkness and with dangers compassed round,” 

that his thoughts reverted to the sainted song, bright with 
the bliss of holiness, full of the music of angel voices, glow- 
ing with the splendour of the skies, he had formerly longed to 
sing. Then, in ideal light, invisible worlds, in aU the beauty 
and grandeur of their celestial scenery, broke upon his vision, 
the scripture story shone in the enrapturing glory of an 
inspired imagination, and, in the calm and lofty confidence 
of an intellect capable of coping with a divine theme, he de- 
voted his rich memory, cultured mind, collected powers, and 
25—2(> 
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mighty genius to “ assert eternal providence and .justify the 
ways of God to man:” It is as a great argument, a thouglit- 
tlirilling Theodicy, the “Paradise Lost^’ is presented to us; 
and only when taken as such can 'it he thoroughly appreci- 
ated. The argumentative sublimity of .the Miltonic rhyth- 
mic ratiocination has been greatly lost sight of, and men, in 
their admiration of the ethereal spirit which informs it, have 
forgotten (and now disregard) the faith-prompted polemic it 
was intended to be. The details are so 'superbly chosen and 
so deftly itianaged; the fable is so nobly framed and so ad- 
mirably sustciined; the sentiments are so grand and exquisite;, 
the language is so lucid, so select, and so wisely adapted to its 
'purpose, that — stricken with these, comparatively speaking, 
mere adornments — men have left unmarked the majestic mag- 
nificence of 'the tra.riscend,ent choral harmony in its entirety. 
Wisdom, righteousness, truth, and genius are matchlessly 
intertwined in this solemn song. “Paradise Regained'' is an 
appendix, replete with the same power, but less thoroughly 
perfected — -a sort of confirmatory postscript to the divinest 
poem moru! ever penned. 

Poetry in the times Charles II. had become ieprosied.' 
Neither “ Abana nor Pharphar, rivers of Damascus,” could 
cleanse the defilement of it — reaching even to the life-blood. 
Milton baptized it in the waters of Jordan, embued and re- 
newed it with the life of Christ ; as Collins sings — 

“ Such bliss to one alone 
Of all the sons of Soul was known.” 

“ Samson Agonistes ” [i.e, the Straggler] is composed in 
the style of the Greek tragedy, and is incomparably the best 
reproduction we have, in English, of the form of that simple 
antique sort of drama. The theme was congenial to the 
author’s experience, who could feelingly ejaculate with Ms hero, 

“ 0 dark, dark, dark, amid the blaze of noon."’ 

Milton died, in Sabbath quiet, at his house in Bunhill Fields, 
8tb November, 1674, and was buried in the Church of St. 
Giles, Cripplegate, London. 

Francis Quarles, son of James Quarles, clerk of the Green 
Cloth under Queen Elizabeth, and Joan Dalton, was born in 
the family manor-house of Stewards, Eumford, Essex, May, 
1592. His father died 25th September, 1699, leaving Mm an 
annuity of £50 per annum. His mother died in 1606, while 
he was at Christ’s College, Cambridge, whence he removed to 
Lincoln’s Inn, Subsequently to this he held the office of 
cup-bearer to the Queen of Bohemia, whom he accompanied 
to the Continent. On 26th May, 1618, he married IJrsula 
Woodgate at St. Andrew’s, Holborn, London. His “Feast 
for Worms, set forth in a poem of the History of Jonah,” 
appeared in 1620, and was reissued 1626. “Job Militant,” 
in part paraphrased, in part abridged from scripture, belongs 
to 1624, as do also “ Sion’s Elegies ” or the Lamentations of 
Jeremiah, translated (and amplified) in verse. “ Sion’s Son- 
nets,” the Song of Songs similarly treated, 1625. As secretary 
to Ajchhishop Ussher he was in Dublin in 1628, where he 
wrote his “ Argalus and Parthenia,” “ a scion taken out of the 
orchard of Sir Philip Sidney of precious memory, and repro- 
duced as a poetical pastoral romance.” His “Historic of 
Samson,” a striking series of thirty-three poetic meditations 
on the strong man of Zorah, with a good deal of plain speaking 
in them, written “ to bees, not to spiders,” bears date 1631. 
“ The Emblems,” those silent parables addressed to the eye, 
which he interpreted into such words as made him the 
darling of plebeian judgments, and enriched the associations 
of men’s minds with many moral maxims metrically ex- 
pressed, came out in 1635, and were reissued in 1639, with 
an appendix entitled “ Hierogiyphicks of the Life of Man” — 
an dish dressed in the English fashion. In the last- 

, mentioned year Quarles was appointed chronologer to the city 
of London. Although engaged in the preparation of pageants 
and speeches for the city feasts, he continued active in author- 
ship, Besides composing several poems on family bereave- 
ments, he published in 1640 Ms “ Bnchyridion ” Hand- 
book], containing Institutions, Divine and Moral, reissued 
and enlarged in 1641, intended for the edification of Prince 
Charles. It is a collection of 400 happy thoughts, guesses at 


truth, glimpses of careful reflection,, and gems of good sense, 
exceedingly suggestive and condensed ; 'fo.r example, 

“Be veiT circumspect in the choice of thj company: In the 
society of thine equals thou shaft enjoy more pleasure : in the society 
of .thy superiors thou shalt fi.nd more profit. To be the best in the 
eompany is the way to grow worse. The best means to grow better , 
is to be the worst there.” 

Several Royalist prose works subsequently proceeded from 
Quarles’ pen. These excited reprisals. A was pre- 

sented against him ; his books and MSS. were “pliiudered;” 
he fell sick and. died 8th September, 1644. Five years after 
his death E. Royston piiblished Quarles’ only comedy, “ The 
Virgin Widow,” wfiiich as a thing of “ wit, worth, and ■well- 
seasoned mirth,” had “ been sometimes at Chelsea privately 
acted by a company of young gentlemen -with good approve- 
ment.” The general diameter and tenor of Quarles’ poetry 
may 'be exemplified by .the following extract : — 

“ Why^ what are men ? but quickened lumps of earth ; 

A feast for worms, a bubble full of mirth; 

A ioo.king-glass for .giief ; a flash ; a minute ; 

A painted tomb, with putrefaction in it; 

A map of death; a burden of a song; 

A winter’s dust; a worm of five feet long; ‘ 

Begot in sin, in darkness nourished, born 

In sorrow, naked, shiftless, and forlorn. 

His first voice heard is crying for relief ; 

Alas 1 he comes into a world of grief ; 

His age is sinful and his youth is vain ; 

His life’s a puiiishmeiit, his death’s a pain; 

His life’s an hour of Joy, a world of sorrow ; 

His death’s a winter night that finds no morrow. 

Man’s life’s an hour-glass, which being run, 

Oonciudes that hour of Joy, and it is done.” 

Sir William Davenant wuis born at the Crowne Tavern, 
Oxford, February, 1605-6. His father was “grave and 
discreet,” his mother handsome and witty. Shakespeare 
used to frequent the Crowne, “where he was exceedingly 
respected,” on his way to and from Stratford, and on 3rd 
March the poet became sponsor for the boy. This occasioned 
the revival of an old joke about a godson, that in this case 
the name of God was taken in vain. There is no real ground 
for looking on this otherwise than as a jest. The boy loved 
Shakespeare, and was certainly influenced by him in his love 
of poetry. He was educated under Edward Sylvester and 
studied at Lincoln College, having Daniel Hough as his tutor. 
After the death of his mother, and, a fortnight thereafter, 
of his father (during his year of mayoralty), October, 1622, 
William was taken as page by Frances, first duchess of 
Richmond. He subsequently entered the service of Fulke 
Greville, lord Brooke (see page 674), and won the friendship 
! of Endymion Porter and the Earl of St. Albans, to whom he 
dedicated his poem on “Madagascar” (1638). By turns he 
was dramatist, theatrical manager, soldier, projector, envoy, 
wit, and poet. While residing at the Louvre, in Paris, he 
composed a portion of “ Gondibert, an Heroic Poem,” which 
in a lengthy epistle he dedicated to Thomas Hobbes, It was 
satirically treated in “Certain Verses” (1653), by Denham, 
Donne, Sir Alien Broderick, and others, and against this he 
issued a “Vindication” in 1665. From Paris he collected a 
body of colonists bound for Virginia. The Parliamentarians 
intercepted this expedition, and he was first confined in 
Cowes Castle, and afterwards taken to the Tower. Here, wMie 
anticipating death, he continued “ Gondibert,” but by the in- 
tervention of Milton and two aMermen of York he was par- 
doned. When Milton was in a similar strait Davenant did 
a like service for Mm. After the Restoration Davenant 
devoted himself to the drama, received a royal patent from 
Charles II. for a theatre at Covent Garden, and acquired 
some reputation as a playwright. His first tragedy, “ Albo- 
vine, King of Lombardy” (1629), was dedicated to the 
unfortunate Earl of Somerset. Fifteen dramas followed this, 
besides several masques and revivals of other plays. The 
works of Sir William Davenant, who died 7th April, 1668, 
were published in folio, 1673. In Dr. Langford’s “Prison 
Books and their Authors” “Gondibert” finds no place ; yet 
Davenant manfully says in a postscript — “ It is high time to 
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.Strike, sail and cast anchor (though I have run but half,' my 
course), when at the helm I am threatened with death — who, 
though he can visit us but once, seems troublesome, and even 
In.the mnocent may beget .such, gravity as diverts the music 
of verse.” A half-finished Italian tale of 1500 four-lined 
stanzas is a goodly spell to give to the record of a' faction- 
fight' got up, through, jealousy, by Prince Oswald of Yerona 
against Duke Gondibert of .Lombardy. Four combatants 
from each side are chosen to enter, the lists. Gondibert, 
though severely wounded, slays Oswald, and the sage Astra- 
gon heals the. Lombard hero, with whom Bhodaiind, daughter 
aii.d heir of Aribert, sovereign of Lombardy, is in love. Gon- 
.dibert Is, ' ho.wever, . .betrothed , to Birtha, the pure-minded 
inotlierless daugiiter of Astragon. While ■ he is walking, . with 
...her a messenger arrives, from, the .king, requiring his instant 
coming to court— Ms majesty having publicly proclaimed the 
hero as Ms adopted successor and ' son-in-law. Gondibert 
pledges anew Ms faith to Birtha (whose character and love | 
are delicately portrayed); and the story breaks off just as he I 
places an emerald ring on her finger, which will only lose its } 
lustre ..when he proves untrue — 

“ Had now an artful pencil Birtha drawn, 

With grief all dark, then straight with joy all light, 

He must have fancied first, in early dawn 
A sudden break of beauty out of night.” 

Edmund Waller, born 1595, was lively in talk, felicitous 
in wit, but neither trusted nor trustworthy. He wrote many 
love-songs, delicate and tender, fanciful and elaborate, and in 
oiimeroiis verses in celebration of many public personages 
and events did much to improve the heroic couplet. He 
inherited, while young, a handsome estate, increased it by 
marriage with a wealthy lady, who died early, leaving him 
all her fortune. After this he pursued with affection the 
daughter of the Earl of Leicester, Lady Dorothea Sidney 
( whom he named, from the Greek sachar^ sugar, Saccharissa), 
She married the Duke of Sunderland. A cousin of John 
Hampden’s and related to Cromwell, he took at filrst the 
popular side. He was arresMd in 1643 for participation in 
a plot to raise the Londoners in the king’s behalf. Several 
of the complotters suffered the extreme penalty, but he, by 
submission, escaped. He sung with equal no7ichalance and 
abandon panegyrics to Cromwell and to Charles. He sat 
repeatedly in Parliament, and died at Beaconsfield in 1687. 

William Habington, born at Hendlip, Worcester, on Gun- 
powder Plot day, 5th November, 1605, was the son of 
Thomas Habington, who liad been concerned in the Babing- 
ton conspiracy and harboured some of Guy Fawkes’ com- 
rades. He was educated at St. Omer, but refused to join 
the Jesuits. He married Lucy Herbert, daughter of William, 
first Lord Powys, whom he celebrated as Oastara [i.e, Lat. 
msta ara^ a virgin shrine], and in whose praise he issued 
poems bearing that title (1635), and revised them 1640. He 
refrained 'from politics, but, at the request of Charles II., 
composed a “ History of Edward IT.” He was author of 
a tragi-comedy, “ The Queen of Aragon,” which Philip, earl 
of Pembroke, as lord chamberlain, commanded to be played 
at court and printed. It is a very excellent play. In it 
Sanmartino’s dwarf, Browfildora, sings a smart satirical song, j 
of which we quote the first two stanzas: — 

Fine young Folly, tho" yon were 
That fair beauty I did swear, 

Yet you ne’er could reach my heart, 

For we courtiers learn at school 
Only with your sex to fool ; 

You’re not worth the serious part. 

“When I sigh and kiss your hand, 

Gross my arms and wondering stend. 

Holding parley with your eye, 

Then dilate on my desires, 

Swear the sun ne’er shot such fiires — 

Ail is but a handsome lie.” 

Samuel Butler, who wrote the prologue to Habington^s 
play — a strong, middle-sized, choleric, sanguine man, hiving 
Hon-brown hair^ — was born in Strensham, Worcester, Feb- 
ruary, 1612, educated with difficulty at Worcester Grammar 
•School, was a lawyer’s clerk and a gen tleman-in- waiting on 


the Countess of Kent. He held some office in the household 
of Sir Samuel Luke, near Bedford, was, after the Restora- 
tion, secretary to Richard, earl of Carbury, lord president 
of Wales and steward of Ludlow Castle. He married a Mrs. 
Herbert, practised painting, and during Ms leisure wrote 
“Hudibras,” a unique burlesque of upwards of 11,000 lines, 
which for droll rhymes, pungent wit, broad humour, queer 
casuistry, and quotable quaiiitnesses had no foregoer. It 
at once dazzles and delights, and is a sort of domestic Don 
Quixote, an epic in epigrams. Though never rich, Butler 
did not receive charity or die in want. His' demise took 
place in Rose Street, off Covent Garden, London, 25th Sep- 
tember, 1680. He left a large quantity of MS. in prose and 
verse, some of which were published under the title of 
“ Remains ” (1757). Here are a few of his 'clever ' eouplets:—- 

On Oaths, 

“ He that imposes an oath makes it, 

Not he that for convenience takes it | 

Then how can any man be said 
To break an oath he never made.” 

On beeping Faith with Heretics, 

“ All of 128 bold this for true, 

No faith is to the wicked dne ; 

For truth is precious and divine, 

Too rich a pearl for carnal swine,.’* 

Sectarians. 

“ Compound for sins they are inclined to 
By damning those they have no mind to, 

Still so perverse and opposite, 

As if they worshipped God in spite.” 

Honour. 

“ Honour’s but a word 
To swear by only, in a lord ; 

In other men ’tis but a huff 
To vapour with — instead of proof ; 

That, like a wen, looks big and swells. 

Is senseless, and is— nothing else.” 

Fame. 

“ There is a tall long-sided dame— 

But wondrous light — ycleped Fame, 

That like a thin chameleon boards 
Herself on air, and eats her words,” 

Very different from Butler was William Cartwright, son 
of an innkeeper in Northway, Gloucestershire, bom 1611, 
educated at Westminster and Oxford. He became the most 
florid and seraphical preacher in the university, and was “the 
most noted poet, orator, and philosopher” of his time. “ His 
body,” says Gerard Langbaine, “was as handsome as his 
soul.” Dr. Fell said of him, “ Cartwright is the utmost man 
can come to,” and Ben Jonson avers, “ My son, Cartwright 
writes all like a man.” He was one 

“ Whose learned fancy never was at rest, 

But always labouring, yet laboured least.” 

More than fifty sets of eulogistic verses, by most of the wits 
of his time, preface his “Plays and Poems” (1651). His 
plays are “The Siege, or Love’s Convert,” “ The Royal Slave” 
(in which Dr. Busby performed), “ The Lady-Brmnt,” tragi- 
comedies, and “ The Ordinary,” a comedy. It is difficult to 
find in Ms works the fine spiritual intensity of thought 
wMch his portrait and the praises of his friends lead us to 
expect. He died of a camp fever at Oxford, 23rd December, 
1643. He had written early in that year a sketch of the 
scanty fare during the siege, wMch he closes by saying — 

“ Troth I am like small birds, which now in spring, 

When they have nought to eat, do sit and sing.” 

A much more merry-hearted Falstaffian sort of man was 
Dr. Richard Corbet, successively Bishop of Oxford and of 
Norwich. He was born at Ewell, in Surrey, in 1582, the 
son of a gardener who, Ben Jonson says, passed 

A Kf 0 that knew nor noise nor strife, 

But was by sweetening so bis will 
All order and disnosnre still” 
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He sent Ms' son to Westminster, who thence proceeded^ to 
Oxford, where he took orders and attained great popularity 
as a preacher. He was chaplain to James L Of a jovial, 
social, and convivial disposition, he was good-natured, for- 
bearing, and rather light-minded. His poems, ^ marked by 
pointed terseness, facetious mirth, and anti-Puritan feeling, 
were published posthumously in 1 64*7, entitled “ Poetica 
Stromata” \i,e. Poetic Patchwork], He died 28th July, 
1635. His Iter Boreale— -Northern Journey from Oxford 
to Newark” is recounted racily.. His "^Parewell to the 
Fairies,” Ms ‘^Journey to Prance,” and his Yerses to his 
son Vincent ” are embalmed in all selections of poetry. 

John Cleveland, born at Loughborough, Leicestershire, 
in 1613, studied at Cambridge, was college tutor and reader 
in rhetoric. . When the 'Civil War broke out he proved a 
brave soldier, and was a ready writer of lampoons on the 
Eomidheads. He was imprisoned at Yarmouth, but Crom- 
well pityingly released him, and he reviled the P.rotector no 
more. Political personalities and wildly far-fetched conceits 
abound, but their temporary interest lias almost passed away, 
and only a few love-songs of this boisterous I'oisterer have 
much life or attraction. He died 29th April, 1658. We 
quote these lines from ^‘The King Beheaded”— 

“ The blow struck Britain blind, each well-set limb 


“ But a smooth and steadfast mind, 

Gentle thoughts and calm desires. 

Hearts by equal love combined, 

Kindle never-failing fires. 

Where these are not, I despise. 

Lovely cheeks, or lips, or eves.” 

Carew was born 1589, tvas Gentleman of the Privy CImmbe? 
to Charles I., and died 1639. 

Sir John .Suckling, son of the Controller of the P^^oya) 
Household of James and Charles, was one of the sprlghtliesi 
gallants of the court, and greatly given to gaming. He had 
the trick of word weaving, and did it skilfully with prettv 
patterns and bright colours. Everything he took in hand wa- 
dashingly done — scouring the Continent, ''figliting under Gus- 
tavus Adolphus, feasting his friends in Loridon, raising t 
troop of horse for the king’s service, spending £12,000 on its 
ecpiipment, only to find it wheel about and flee before the 
Scots. He joined a plot to rescue Strafford, was summoned 
to appear before Pariiameiit, fled to France, and there died 
in Paris, 7th May, 1641. His humour was delicious, his 
fancy gay, his badinage brisk, and his diction exquisite. 
Five plays, some speeches, letters, tracts, and poems fore; 
the contents of his ‘‘ Fragmenta Aurea ” (Golden Frag-- 
inents, 1646). Here is one of his curious conceits-— 


By dislocation was lopped olF in him, 

And tho’ she yet lives, she lives but to condole 
Three bleeding bodies left without a soul ; 

Eeligion puts on black and loyally 
Blushes, and mourns to see bright Majesty 
Butchered by such assassinates ; nay both 
’Gainst God, ’gainst law, allegiance, and theii* oath.” 

One of the lightest liquor-loving lyrists was Bobert Herrick, 
the songster of sensation, born in Cheapside, London, 1591, 
studied at Cambridge, and presented (1629) by Charles I. to 
the vicarage of Dean Prior, DevonsMre, over 

“A people currish, churlish as the seas. 

And rude almost as rudest salvages,” 

He was deprived by Cromwell, 1648, and reponed by 
Charles IL, 1660. He was in holy orders, but holy orders 
had little charm for him. He sighed — even with his pet 
tame pig, his pipe, his pot, and Prue, his prudent maid, to 
see to his comfort — for the town and its tavern-joys. In 
dull Devonshire he flirted with the muses, and filled reams of 
foolscap with aspirations after amorous bliss. Now epicu- 
reanism takes hold of him, and he is coyly exquisite in his 
expressions of the fascinations of the world; again melancholy 
marks him for her own, and he does poetic penance in a 
mingled glad-sad melody. Here he speaks in serious mood — 

“ Look how the rainbow doth appear, 

But in one only hemisphere ; 

So likewise after our decease, 

No more is seen the arch of peace. 

That covenant’s here ; the uuder-bow, 

That nothing shoots but war and woe.” 

Hear him again when he is a little lighter-minded, though 
thinking upon the troublesome times.” 


Oh I Times most bad, 
Without the scope 
Of hope, 

Of better to be had ! 
Where shall I go, 

Or whether run 

To shun 

This public overthrow ? 


“ No places are—* 

This I am sure — 

Secure, 

In this our wasting war: 
Some storms we’ve past, 
Yet we must all 

Downfall, 

And perish at the last.” 


Thomas Oarew, one of the Carews of Gloucestershire, was 
a singer of a similar sort. His verses liave a soft serious- 
ness and sentimentality of style ; his love-poems are pellucid 
and gracefully gay. When serious he says good things, as — 

“ He that loves a rosy cheek, 

Or a coral lip admires, 

Or from starlike eyes doth seek 
Fuel to maintain his fires : 

As old Time makes these decay, 

; , So his flames must waste away. 


“ I pray thee send me back my heart, 

Since I can not have thine, 

For if from yours you will not part, 

Why then should’st thou have mine f 
Yet, now I think on’t, let it lie, 

To find it were in vain ; 

For thou’st a thief in either eye 
Would steal it back again.” 

Among other minor writers may be named Eiehard 
Brathwaite (1588-1673), a freeholder of Kendal, educated 
at Oriel, Oxford, who wrote in many volumes sharply against 
Puritanism in prose and verse, but the instruction and de- 
light they afford are like Gratiano’s talk; Samuel Bowley, 
player and playwright, who was in the service of Prince 
Henry, of whose productions only “ The Noble Soldier” and 
“When you see me you know me” survive; Alexander 
Brome (1620-66), a London attorney, who ridiculed tfie 
Boundheads trenchantly, is spoken highly of by Isaak Wal- 
ton, as famous for his epistles, epigrams, translations, and 
his comedy of “ The Gunning Lovers ” (1654), as well as for 
his edition of the very excellent comedies of his namesake 
Richard Brome, Ben Jonson’s servant and imitator; Barten 
Holyday (1593-1661), born in, and afterwards archdeacon of, 
Oxford, author of twenty (published) sermons, translations of 
Juvenal and Persius, a poem entitled “A Survey of the 
World,” and the comedy of “ Technogamia” [i.e. The Mar- 
riage of the Arts], regarding which this epigram survives : — 

“ At ‘ The Marriage of the Arts ’ before the king, 

Lest those brave mates should want an offering, 

The king himself did offer — What I pray ? 

He offered twice or thrice — to go away.” 

We may not forget Ben JonsoMs “ Ohronomastix ” [Ye. 
the satirist of his time], whose fame, despite the flatness and 
egotism of much of his verse, will not wholly fade— old 
George Wither, who in “ honest, plain matter ” showed the 
times’ “ Abuses, Stript and Whipt ” (1613). A brave, sturdy, 
combative, John-Bullish sort of good fellow, who says, 

“ My mind’s my kingdom, and 1 will permit 
No other’s will to have the rule of it ; 

For I am free, and no man’s power, I know, 

Did make me this, or shall unmake me now.” 

He flowered early, and, it must be confessed, ran a good deal 
to seed. He was born 11th June, 1688, and was the only 
son of George Wither of Bentworth, near Alton, Hampshire, 
and of his wife Anne Serle. He was educated at the Gram- 
mar School of Colemore, and, after three years’ attendance 
at Magdalen College, Oxford, was called home (degreeless) 
“ to hold the plough.” He afterwards took to the study of 
the law, but his keen zest in rhyming took issue in those 
poetical “ satirical essayes ” on the manners of the time for 
which, in his twenty-fifth year, he made acquaintance for 
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some months with the interior of Marshalsea prison. From 
this he was released after the issue of his “Satire to ■ the 
King” ( 1614 ), The mettle of his spirit, and his sufferings, 
made him a favourite with the Puritan party, and his 
“ Abuses” were so popular that seven editions were required 
in twenty years. His earlier productions, the finely- touched 
“ Shepherd’s Hunting ” (written in 1608 ) and the exceedingly 
varied and excellently-toned “ Fair Virtue, or the Mistress 
of Philarete” (composed 1610 ), were published respectively in 
1615 and 1622 . He was profuse in pouring forth hasty 
and irregular, but wonderfully facile and fertile rhymes — as, 

“ An Elegiacal Epistle of Fidelia” (a fragment of some greater 
poem, issued by subscription, to replenish Ms purse), 1615; 

Wither’s Motto” ( 1618 ) — Nec habeo, nec careo, nee mro 
(I neither have, want, nor care) — in which his theme is (1) 
what Wither is, (2) what he is not, and (3) what he cares 
not to have or be: the verse is at once scathing and ex- 
coriating; “ Preparation to the Psalter” (1619), containing 
some noble and happy stanzas; “Britain’s Remembrancer” 
( 1628 ), eight cantos giving a record of the plague of 1625, 
which the author boasts he braved by staying in London. 
Wither went out as Captain of the Horse against the Scots 
In 1639. When the Civil War began he raised a troop of 
horse for the Parliament, and went into the field as major, 
bearing the motto, Pro rege^ lege^ (Mr king, law, and 
people). He was taken prisoner by the Royalists, but Hen- 
ham, with unkind kindness, wittily begged him off, because 
while Wither lived he (Denham) would not be the worst 
poet in England.” Cromwell made him a justice of peace, 
major-general of the troops in Surrey, and master of the 
statute office. The Convention Parliament sent him to 
Newgate, and he was afterwards confined in the Tower, from 
which, however, he was set free some years before his death, 
which took place 2nd May, 1657. Wither’s early idiomatic 
faciness, direct transparency, and easy vigour degenerated into 
slovenly simplicity and negligent facility; but in many of his 
rhymes there is a fresh simniness, love of nature, and free- 
ness of speech which attract, though one often feels dis- 
appointed at the absence of selective taste. He undoubtedly 
foreshadowed the descriptive poetry of the Carolan era. 
Here is a bit of melodious song: — 

“ Shall I, wasting in despair, 

Die because a woman’s fair ? 

Or make pale my cheeks with care, 

'Cause another’s rosy are? 

Be she fairer than the day, 

Or the flowery meads in May, 

If she be not so to me, 

What care I hoxv fair she be ? 

“ Great or good, or kind or fair, 

I will ne’er the more despair ; 

If she love me, this believe, 

I will die e’er she shall grieve; 

If she scorn me when I woo, 

I can scorn and let her go; 

If she be not fit for me, 

What care I for whom she be ? ” 

A more singular figure among singers than even Wither 
was John Taylor, “ the King’s Majesty’s Water-poet and the 
Queen’s Water-man,” born at Gloucester, 24th August, 1580, 
who “had he had learning bestowed on him according to 
his natural parts, which were excellent, might,” as Anthony 
Wood says, “ have equalled, if not excelled, many who claim 
a great share in the temple of the Muses.” He came to 
London and earned his living by rowing a passage-boat on 
the Thames. He was a noted humorist and a merry wag, 
ready on the instant to compose ode, elegy, sonnet, anagram, 
epigram, or nipping satirical song on any reasonable terms. 
These he hawked about for sale, being his own author, 
publisher, and peripatetic bookseller for forty years, besides 
being a licensed victualler, a custom-house officer, an adven- 
turer by sea and land, ready for any whim, practical or 
poetical, and sometimes both, as in the case of bis burlesque 
of “Ben Jonson’s Visit to Scotland,” 14th July to 18th 
October, 1818, which he, though lame, did on foot and in 
verse. He was a firm Royalist, and did not care to conceal 
R. His house, called “ The Poet’s Head,” was situated in 


Phoenix Alley, Long Acre. There he died, in 1653, on the 
5th December of which year he was buried in St. Martin’s- 
in-the-Pields, Westminster. In 1630 he bound up in a 
large folio all his prose and verse, and issued them as his 
works; and he left behind him, had they been all collected, 
as many as would have made another folio equally large. 
These his widow used to retail. He writes thus, in “Tiie 
old, old, very old Man.” a life of Thomas Parr (1635):— 

“ This Thomas Parr hath lived the expired reign 
Of ten great kings and queens ; the eleventh now sways 
The sceptre (blest by The Ancient of all Days) ; 

He hath survived the Edwards Fourth and Fifth, 

And the Third Richard, who made many a shift 
To place the crown on his ambitious head ; 

The Seventh and Eighth brave Henrys both are dead, 

Sixth Edward, Mary and Philip, Elizabeth, 

And blessed-remembered James — all these by death 
Have changed life, and almost eleven years since 
The happy reign of Charles, our gi'acious prince, 

Tom Parr has lived, as by Record appears, 

Nine months, one hundred, fifty and two years.” 

Abraham Cowley, the posthumous son of Thomas Cowley, 
stationer, in the parish of St. Michael-le- Quern, London, and 
Ms wife Thomasine, was born about the time that Sir Walter 
Raleigh was beheaded (October, 1618), when Milton was 
nearly ten years old, and he died 28th July, 1667, in the 
forty-ninth year of his age, just when “Paradise Lost” was 
issuing from the press. “ Slilton is said,” as Dr. Johnson 
tells us, “ to have declared that the three greatest English 
poets were Spenser, Shakespeare, and Cowley.” As a boy he 
was fond of books, read Spenser all over before he was twelve 
years old, and was irremediably smitten with poetry. So 
early as Ms tenth year he had written verses on '‘Pyramus 
and Thisbe;” only a little later he composed “ Constantia 
and Philetus;” and in 1633 “Poetical Blossoms,” by A. C., 
were published while he was a pupil of Westminster. In 
1636 a second edition of Ms early productions, with the 
addition of “ Sylva,” was published, and he was a candidate 
for Cambridge, but not elected. In that year, however, be 
proceeded to Trinity College. Next year a third edition of 
Ms boyish verses was published, and this was followed, in 
1638, by the issue of “Love’s Riddle, a Pastoral Comedie,” 
written at the time of his being “King’s SchoUer in West- 
minster Schoole,” and by that of “ Naufragium Joculare ” 
\i.e. the Merry Shipwreck], a Latin comedy which had been 
acted in Trinity, February, 1638. Of this, under the title 
“Fortune in Her Wits,” an indifferent translation by Charles 
Johnson was published in 1705. He took both of his degrees 
in due course. In the interval between these two incidents 
he produced — when Prince Charles visited the university, 
March, 1641—“ The Guardian,” a comedy which he revised 
and reproduced in 1658 as “ The Gutter of Coleman Street.” 
In 1647 “The Mistresse,” a collection of love verses, was 
published, though Dr. Joshua Barnes states that their author 
was never moved by love but once, and then could not muster 
courage to make known Ms passion. 

Cowley was a Royalist, and suffered deprivation of his places 
on that account. He sought refuge for a while in St John’s 
College, Oxford; then becoming secretary to Lord Jermyn, 
afterwards Earl of St. Albans, he followed Henrietta Maria 
to Paris. He was sent in 1656 back to England, seized by 
mistake for somebody else, imprisoned, and only relieved on 
giving bail for £1000. On his release he received from Ox- 
ford the degree of M.D., 1657; under this influence he studied 
botany in Kent, and composed six books in very elegant 
Latin verse— (1) “On Plants,” (2) “On Herbs,” (3 and 4) 
“ On Flowers,” and (5 and 6) “ On Trees.” After the Res- 
toration, though he had served the royal house so well, he 
was left without reward, and retired to Chertsey, in Surrey, 
where, through the kindly influence of friends, he acquired 
lands which would have afforded him about £300 per annum. 
There the last numbers flowed from Cowley’s tongue, for 
almost immediately upon his arrival he was overtaken with a 
severe cold, which seems to have settled down upon Mm, and 
after a very short residence (of about two years) he died at 
the Porch House, Chertsey. He was buried near Chaucer and 
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■ Spenser in Westminster Abbey on 3rd August, 1667, many 
poets composing panegyrics on the ingenious' Cowley”— ■ 

“ O’errnn with wit and lavish of his thought” 

Archbishop Trench very aptly describes his “Ode to the 
Eoyal Society,” composed at the request of John Evelyn, as 
the first book of ^ The Novum Organum ’ transfigured into 
poetry.” His forty-four love poems, “The. Mistresse,” are 
mgemous in conceit, not quickening to the heart— clever 
sparkling, but like icicles — though bright yet cold; e,g, ^ 

“ My love, a kind of dream, was grown, 

A foolish but a pleasant one, 

Prom which iVe wakened now; but oh! 

Prisoners to die are wakened so.” 

Here is the intensest of his fond fooleries of love-phrase- 
ni kiss thee through ; I’ll kiss thy very soul.” 

The shapeless stanzas of his “ Pindaric Odes ” contain many 
deft dexterities of diction, but their majestic sonorousness 
IS stagey not really regal. His “Lavidei^’ as a sacred song 
(of winch only a third, was completed), suggests even to 
toprat, Ins editor and biographer, “a boy attempting Goliath” 
—of whose sword the poet says, it was 

“ A sword so great that it was only fit 
To take off his great head who came with it.” 

There are no verses so finely metaphysical on any physical 
subject as Cowley’s “Hymn to Light,” while for variety 
fuUness, felicity, and, amid all their conceits, moral and 
mental power, his Odes on Dr. William Harvey, Sir Henrv 
Wotton ^Sir Anthony Vandyke, the Earl of Bal”rres^ 
Bichard Crashaw, as well as that to Mr. [Thomas] Hobbes are 
replete with curious quaintnesses, happy turns of expression 
apt thoughts, and delicate compliments so numerous that ' 

“ Men doubt, because they stand so thick i’ the sky 
If those be stars that paint the galaxy.” ’ ’ 

^ We are reminded-by the fact that Cowley not only praised 
ner poems but lamented her decease, and Jeremy Taylor ad- 
cessed his “Discourse on Friendship” to her— that Mrs 
Oatharme Philips, bora 1631, daughter of Mr. John Fowler' 
and wife of Mr. James Philips, of the Priory, Cardigan, had 
»rned for herself, by precocity almost equal to Cowley’s 
the title of the Matcliless Orinda ” on account of her harl 
momous, sensible and graceful verses. Cowley says of her 

numbers gentle” and her “fancies high,” that ^ 

“ They are than man more strong, and more than woman sweet.” 

Her translations of Corneille’s “ Pompey ” and “ The Horatii ” 
were performed at court by the young nobility, the prologue 
being sp^en by the Duke of Monmouth. Dryden thought 
highly of her verses. The following stanza, from an “Ode 
against Pleasure,” may show their spirit and smoothness— ' 


Where art thou, then, thou wingdd air, 

More weak and swift than fame! 

Whose next successor is despair, 

And its attendant, shame ? 

Th’ experienced prince then reason had, 

Who said of pleasure — ‘ It is mad I ’ ” 

Omda was suddenly cut off by small-pox on 22nd June 
1664. Her works were published in 1667 

of Richard Love- 

kce and Sir Edward Sherburne. The former was a caprivXg 
Cavaher poet, admired and adored by the female sL,” who 
was thrown into prison twice as a Royalist, did daring deeds 
f’^cy Sacheverell, of whom he 
[*•*• LS'f' oasta, chaste light! This son 
Lovehce, knight, died of consumption in a 

iff in a miserable aUey 

off Shoe Lane, London, m 1658. His song was gav anH 
muacaJ^ b^ rather given to tinkUng triviaules k at 
his best when he puts his own experience into verse. 

“ Stone walls do not a prison make, 

Nor iron bars a cage ; 

Blinds innocent and quiet take 
That for an heritage. 


“If I have freedom in my love, 

■ ' And In. ray soul am free: 

Angels alone, that .soar above, 

Enjoy such liberty.” 

t. suffered considerably from the commotion.'i 

ox toe CoramomTealth. His fat'ier was secretarv to the 
Bast India Company. To tins office he succeeded; but wa- 
in 1642 ejected and imprisoned. lie was coinmissarv- 
general of artillery at Edgeiiill, was made ALA. at Oxford 
ti-anslated Seneei’s “ A! ” 
(1648) and his “ Troades ” (1679). His poems and transh- 
tions were published in 1651, .and his “ Astron^ieon” or 
in^ffiyf °T pccf of am Augustan era. 

in 16 m. It contains many vahuaWe annotatioihs 

co-secretaries with Cowley, ,vho comlnoted 
Ghaxies ri. s correspondence, was x?ir Join, Deniinm >,oet 
and dramatist, whose “Cooper’s Hill,” Jc.scriptive Jfklie 
Thames scenery about Chertsey, lias won imivoixil admira- 
tion, and whose “Sophy” (1642), a, tniueJv of Tiirki.sli 
passion—love, jealousy, revenge, and inur.ie.-— founded 
an incident rehyed m Sir Thomas Herbert’s “Travels” 
regarding Bmiriiamze Mirza, came upon the iiublic is 

sISv”"l'w Region. ihreescoV &,“ 

oiij^ ^ He was the son of an Irish chief baron, rambled 

P°®fry, and was knighted after 

the Restoration. He died March, 1668 . 

Andrew Marvell came later, and was a man of a different 
stomp. He won, even in the depraved age in which he lived 
Ae respect of all parties by stainless integrity of character^ 
We are rather concerned with the literary than the politiea! 

Milter, S'l’d admirer of John 

Milton. He was bom m the parsonage of Winestead in 
Holderness, 31st March, 1621. Thence his father removed 

and the mastership of the 
Grammar School of Hull, where Andrew was educated, and 
whence he prMeeded on an exhibition to Trinity Oollet'e 
Cambridge, 1633 Here he was inveigled by the jS 

hetraveUed in Prance, 
description of 

Holland has, as Dr. Grosart says, “ the cruel fidelity of a 
On Ms return Marvell moved amZ the. 

tr Fairfax (afterwards 
R“cappleton, where he wrote 

ifte P“-®’ with country 

life and sunshine of spirit; yet yearning thus— ^ 

“ If gracious Heaven to my life give length • 

Leisure to time and to my weakness strength, 

Ihen shall I once with graver accents shake.” 


n ^ engaged in politics. Besides being Milton’s 
asMstant, Cromwell appomted him tutor to his nephew. He 
entered Parliament as member for Hull, 1658-5^ and con- 
the sudden oncome of the end, 18th August, 

1678 . He was buned in St. Giles-in-the-Pields. • 

“ But whether art or fate untwined his thread 
Kemains in doubt. Fame’s kxSting register 
bhall kave Ms name enrolled as great as theirs 
Wiio at Philippi for their country fell” 

Marvell, gave her imprimatur (on 
20th October, ^ 1686), to a small folio, containing aiuong other 
to out of the seventy- two poems of her husband 

to whose wi 1 she administered 19th March, 1678-79 We 
give but eight hues of his on “ Paradise Lost,” but how much 
does he say m them ! ’ 

“ Thou hast not missed one thought that could be fit, 

And all that was improper dost omit; 

Where could’st thou words of such a compass find f 
Whence furmsh such a vast expanse of mind ? 

Just Heaven, thee — like Tiresias— to requite, 

Eewards with prophecy thy loss of sight . . 

Thy vei^e, created, like thy theme, sublime 
In number, weight, and measure, needs not rhyme ! ” 

of tfie two following 
tanzas, from The Mower to the Glow-worm,” are evident: 
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Ye liviiig lamps by whose dear light 
The nightingale does sit so late, 

And, studying all the summer night, 

Her matchless songs does meditate. 

“Your courteous lights in vain ye waste, 

Since Juliana here is come ; 

For she my mind hath so displaced, 

That I shall never find my home.” 

Henry More, one of the- fine Plato-like thinkers who put 
into poetry the finer essences of mind as sweetly and 
naturally as the grape matures its luscious clusters, was the 
seventh son of Alexander More, often mayor of Grantham, 
and his wife Anne Lacy, and was born lOth October, 1614. 
After, attending, the „ grammar school of his native' city, his 
imele sent Mm to Eton, whence he proceeded to ClirisPs 
College, Cambridge, and was placed under Chappell, the 
tutor of Milton. ■ He ..took Ms B.A. 1635, M. A. 1638, was. 
chosen fellow and tutor, and ordained deacon in that same 
year. In 1641 he was admitted priest, and in 1642 was 
instituted to the “family living” of Ingoldsby. He had no 
vocation for the pulpit, was a non-resident, and devoted 
himself to books and thought — “in the freeing of Ms soul 
from self and sin.” During the Civil War he was left un- 
disturbed. In melodious Greek he mourned, with Milton, 
the death of Edward King (1637), and took his share often 
in shedding dewy tear-drops over many noteworthy sorrowful 
incidents. But his earliest great poem, “Psychozoia,” the 
first part of “ The Life of the Soul,” is due to 1640. It is 
the issue of a “joyous and lucid state of mind;” but though 
capable, as George Macdonald says, of “ lifting the soul of 
man towards a lofty condition of faith and fearlessness,” it is 
neither so compact, systematic, nor perspicuous as, for taking 
hold of ordinary minds, it should be. Its keenness of vision, 
serenity of belief, and peculiar poetic beauty of phrase are 
indubitable. He does not claim for it “ the delicacy of some 
lady- wits that can like nothing that is not as composed as their 
own hair, or as smooth as their mistress’ looking-glasses,” 
and admits that his readers may be “ often nonplussed,” as 

“ Possessed with living sense I inly rave, 

Careless how outwards do from me flow, 

So be the image of my mind they have 
Truly expressed and do my visage show, 

As doth each river decked with Phoebus’ beams 
Fairly reflect the viewer of bis streams. ” 

How sharply satirical is he on materialists who try to 

“ Squeeze out drops of light, or strongly wring 
The rainbow till it dye his hand, well-prest.” 

In 1647 Ms “ Philosophical Poems ” appeared in a second 
edition. He treated of (1) the life, (2) the immortality, 
(3) the unsleepingness, (4) the pre-existency, (5) the unity 
of the soul, and (6) the infinity of worlds in which the soul 
may dwell. Besides these he wrote many minor poems, 
divine hymns, and occasional verses. The metaphysics of 
religion have seldom been set forth in verse with larger lore 
and fuller spirit. As a friend of Cudworth, the corre- 
spondent of Descartes, and the antagonist of Hobbes, More 
must have had a vigorous and shrewd mind; but he had 
become probably over-exquisite in speculative fancy, and felt 
firmly persuaded that he wrote under distinct divine in- 
fluences. After forty years’ longer dreaming in his Academe 
he passed calmly away, 1st September, 1687. 

More’s opponent in religious views, Dr. Joseph Beaumont, 
son of John Beaumont of Hadleigh, Suffolk, and of his wife 
Sarah Clarke, was much less intellectual and more realistic. 
He was born 13th March, 1616, educated in the grammar 
school of Ms “ mother towne,” where at the age of ten he 
took part in a comedy written by his master, William 
Hawkins, entitled “ Apollo Shroving,” published 1626. He 
proceeded to Peterhouse College, Cambridge, 1631, took 
B.A. 1634, and M.A. 1636, having Richard Crashaw there 
for a valued friend. He was a resolute reader of, and a 
ffligent annotator on, all sorts of books. Being warmly 
attached to the Royalist cause he was ejected in 1644, and 
having retired to Hadleigh he then, being “without the 
society of books,” resolved on composing Ms poem “ Psyche,” 


in which he endeavours “ to represent a soul led by divine 
grace and her guardian angel (in fervent devotion) through 
the difficult temptations and assaults of lust, pride, heresy, 
persecution, and spiritual dereliction, to a holy and happy 
departure to heavenly felicity,” interweaving a “ Life of 
Christ,” as the mystery of eternal love, with the texture 
of his poem, saying — 

“My task, dear Love, art thou; if ever bay 
Court my poor Muse, I’ll hang it on tby shrine; 

My soul untuned, unstrung, doth wait on thee, 

To teach her how to sing thy mystery.” 

When first published in A 648 it consisted of twenty cantos; 
in the second edition, issued “because often and • ea.-rnestly 
desired,” by his son Charles, it was corrected (we dare 
scarcely say improved) throughout, and enlarged to twenty- 
four. It contains 38,742 lines, and is one of the longest 
didactic poems in our language. Besides holding several 
non-resident livings, he became in 1650 domestic chaplain 
to Matthew Wren, Mshop of Ely, whose step-daughter, Miss 
Browiirigg of Tattington Place, he married, and time went 
with him sunnily and tranquilly notwithstanding the troubles. 
On the Restoration he was made one of his Majesty’s chap- 
lains and D.D., 18th August, 1660. While canon of Ely his 
wife died, 31st May, 1662. Bishop Wren appointed him, in 
place of Beilby Porteous, Expositor of the Creed, Master 
of Jesus College. Thence he was transferred to Peter- 
house, over the head of the famous Isaac Barrow. In 1665 
he privately admonished Dr. Henry More, and asked him 
to retract certain of his opinions as “ most dangerous and 
heretical.” More instantly resented his interference, and a 
serious controversy ensued. Beaumont was chosen King’s 
Divinity Professor in 1674. He preached before the uni- 
versity, 5th November, 1699, when slightly ailing; a high 
fever supervened, and to this he succumbed on the 23rd. 
Beaumont is not by any means an enlivening singer, though 
there are dainty memorable things (as well as outre and 
tasteless ones) in the lengthy lapse of his leisurely lines. 
Both are observable in this one out of fifteen stanzas 
descriptive of Eve— 

“ Eve ! topstone of the goodly-framed creation, 

The bliss of Adam and the crown of nature ; 

Eve! who enjoys the most removed station 
From ugly Chaos ; Eve ! that final creature, 

In whom the Almighty Lord set up his rest, 

And only spared to say — S^d done his hestP^ 

John Dryden (“Glorious John,” as he is frequently 
called) was the son of Erasmus Driden of Blakesley, near 
Tidmarsh, and Mary Pickering. He was born [Pope dates] 
9th August, [and the poet states] 1631, at Aldwinkle, All 
Saints, London. He was educated at Westminster School 
and Trinity College, Cambridge. He took B.A. 1653-54, 
but did not take M.A., his father having died June, 1654, 
though he resided at Cambridge till 1657. Then, being 
disappointed in his love-suit to his cousin, Honor Driden, 
he went to London and engaged in business, probably as 
secretary, under his mother’s cousin Sir Gilbert Pickering, 
member of Cromwell’s Privy Council and of his House of 
Lords. On the great Protector’s death he wrote, along witii 
Waller and Sprat, some verses; but at the Restoration the 
family interest of the Dridens and Pickerings came to an 
end, and the latter was remitted to his Northampton estate. 
John Dryden, left to his own resources, composed his “ As- 
trsea Redux,” congratulating the monarch on his happy 
return, and had a good many to keep him company in his 
tergiversation. From that time onward his life was political, 
polemical, and poetical. Like Milton, he had the power of 
reasoning in verse, on which account Walter Savage Landor 
designates him “the Bacon of the rhyming crew;” but he had 
not in him the same sense of sublimity and beauty. As a 
satirist he was without equal, and in their lively lyrical ring 
Ms odes are unmatched by any writer of his age. Like 
Milton, he too had a dream of making “ King Arthur ” a 
national epic; but the absurd taste of his age drove him to 
make it the libretto of an opera, with music by Purcell 
(1691). After that the topic was made ridiculous by Sir 
Richard Blackmore, M.D., who in 1695 produced “ Prince 
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Arthur,” and continued it in 1697 as “King Arthur.” 
Richard Hole did rather better in Ms “Arthur” (1789). 
In '1848 Lord Lyttoii adopted the fable with a modern 
guise, and only recently, in Tennyson’s “Idylls of the King,” 
has an Arthuriad possessing genuine poetic merit been given 
to British literature. Hot epic but dramatic poetry was that 
which promised best to a professional literary man like 
Bryden. The drudgery of prose even did not pay, and was 
precarious; but the stage ofi'ered a livelihood. Within a 
quarter of a century he wrote eight and twenty plays, all of 
which have dropped out of the acted drama; most are 
tainted with grossness, many are unread, and a few supply 
in detached passages fine rhetoric, but little poetry; as — 

“ Secrets are edged tools, 

And must be kept from children and from fools.” 

So blind we are, our wishes are so vain, 

That what we most desire, most proves our pain.” 

“ Then setting free a sigh, from her fair eyes 
She wiped two pearls, the remnant of wild showers, 

Which hung like drops upon the bells of flowers.” 

“ The bold are but the instniments o’ the wise, 

They undertake the dangers we advise ; 

And while our fabric with their fame we raise, 

We take the profit and pay them with praise.” 

Bryden, in Becember, 1663, married Bame Elizabeth 
Howard, daughter of the Earl of Berkshire; in 1666 he 
wrote the “ Annus Mirabilis,” giving in the verse of Gondi- 
bert an account of the Dutch war, and the fire in London 
of that “wonderful year.” In this year James Howell, royal 
historiographer, died; two years later Bavenant, the poet 
laureate, also piassed away. Both offices were in 1670 conferred 
on Bryden. When the straggle between the Bukes of York 
and Monmouth for the English throne was distracting the 
country Bryden produced a famous political satire, “Absalom 
and Achitophel” (1681), in which Monmouth appears as 
Absalom, the Earl of Shaftesbury as Achitophel, and George, 
duke of Buckingham, as Zimri; Erance is called Egypt, 
England Scotland iJe5ro5^, and London Jerusalem, 

The easy elasticity, rapidity of movement, and variousness 
of power exhibited in this poem Bryden never surpassed. 
It was translated into Latin (1682) by Francis (afterwards 
Bishop) Atterbury. A medal having been struck to com- 
memorate the refusal of the grand jury to find a true bill 
against Shaftesbury, Bryden produced “The Medal,” a 
satire against sedition. Hext year Bryden published 
“Macfiecknoe, or a Satire on the True Blue Protestant 
Poet, Tpiomas] S[hadwell],” dramatist, and his successor in 
the kureateship. This rhymster, who, Bryden avers, “never 
deviates into sense,” he describes as the son of Richard 
Flecknoe, a poet, dramatist, and miscellaneous writer, who 

“ In prose and verse was owned without dispute 
Through all the realms of nonsense absolute.” 

John Wilmot, earl of Rochester, who, from a great scoffer 
and gross sinner, became, when worn-out by his sensuality, 
convinced of Ms folly and faults, and changed his opinions 
and manners, wrote many sprightly trifles and some trench- 
ant satires. Of the former his verses on “ Nothing,” though 
the idea is borrowed from Passerat, is clever; Ms “ Satire 
against Man” vigorous, and Ms “Trial of the Poets for the 
Bays” racy and stinging. Passing over Mrs. Behn, Bryden, 
B’Urfy, Btheredge, Otway, Settle, Shadwell, and Wycherley 
Wilmot gives the Bays to Thomas Betterton, player and play- 
wright, who giiined the warmest praise in the former character 
but the most moderate in the latter. Bryden had resented 
as Rochester thought, this attack in an “ Essay on Satire ” 
and in revenge had him waylaid and beaten by Mred ruffians 
in 1679. On Settle and Shadwell, who were patronized by 
Rochester, Bryden launched his bitterest darts in many 
pungent rhymes. In 1682 Bryden’s “Religio Laid” [The 
Hymans Religion] was published. It was a recoil from 
Lord Herbert of Cherbury^s “Be Religione Laicf” (1645) in 
which it was maintained that ordinary people (^n never 
attain to any religious certainty. In this poem ferydep 


sketches the chief points of faith, and inclines to the recep- 
tion of traditionary teaching, holding that — 

“ In doubtful questions ’tis the safest way 
To learn what th’ unsuspected ancients say ; 

For ’tis not likely we should higher soar 
In search of heaven, than all the church before ; 

Nor can we be deceived, unless we see 
The Scriptures and the Fathers disagree.” 

In 1685 he accepted the creed of the Roman Catholic Church, 
and in 1687 issued “The Hind and the Panther the 
former the Romish, the latter the English Cimrcli. These 
hold a disputation together, while James IL is the lion who 
protects the hind. The bear, the wolf, the hare, the ape, the 
boar, and the fox are made respectively the representatives of 
the Independents, the Presbyterians, Quakers, .Freethinkers, 
Anabaptists, and Arians. Of this poem, the fable of “ Tlie 
City and the Country Mouse,” by Prior, is an amusing, 
satirical imitation and close parody; for exani|)le, 

A milk-white hind, immortal and imchanged, [mouse] 

Fed on the lawns .and in the fewest ranged ; [soft cheese, o’er, dairy] 
Without unspotted, innocent within, 

She feared no danger, for she knew no sm. [giunl 

By altering the italic words to those in the margin, we have 

“ A milk-white monse, immortal and unchanged. 

Fed on soft cheese, and o’er the dairy ranged ; 

Without unspotted, innocent within, 

She feared no danger, for she knew no ginn.” 

On the accession of William and Mary, Bryden, refusing 
to take the oaths, was evicted from the laureateship and 
other offices. These were bestowed on Shadwell. This in- 
cident did not lower the estimate held of him as a poet, nor 
check Ms ardour in literary pursuits. He translated Juvenal, 
Persius, Yirgil, a good deal of Ovid, and the first book of 
Homer’s “ Iliad.” He also adapted to English literature a 
version of Boileau’s “ Art of Poetry,” done by Sir William 
Soame in 1683. Amid severe toil and sore discouragement 
he kept up his vStately and resounding style, and struck off 
in one sitting the quickening energetic ode, “Alexander’s 
Feast.” It is somewhat astonishing that he who could so 
appreciate Milton as to write under the picture of Milton, 
prefixed to his “ Paradise Lost ” — 

“ Three poets, in three distant ages born, 

Greece, Italy, and England did adorn ; 

The first in loftiness of thought surpassed, 

; The next in majesty — in both the last ; 

The force of Nature could no further go, 

! To make a third she joined the other two,” 

I should within a year of that poet’s death do what Andrew 
Marvell feared some one might venture to attempt witii his 
greatest work, viz. “ change its scenes and .show it in a 
play.” In 1675 Bryden, after a month’s labour, produced 
“ The State of Innocence and Fall of Man,” which, though 
a tragedy in heroic verse, he called an opera. It was not 
(and is indeed unfitted to be) placed upon the stage. His 
latest great task was the modernization of Chaucer and the 
versification of some of the prose tales of Boccaccio in 
“Fables” (1700). These display flexible phrase, warmth of 
imagination, and metrical skill, though some of the original 
tales added by him scarcely commend him to good taste as an 
inventor. While feeling the stress of work and the pinch of 
poverty, he was suffering, too, the pangs of disease. After 
a severe fit of gout, erysipelas in one of Ms legs, ending in 
mortification, brought his life to a close, 1st May, 1700. 

Matthew Prior, son of a carpenter in Winiborne, Dorset- 
shire, was born 21st July, 1664, and educated at the Old 
Grammar School of that town. He was brought up as a 
Nonconformist, but was early sent to help his uncle, Samuel 
Prior, who kept the Rummer Tavern at Charing Cross, 
Here he attracted the notice of the Marquis of Dorset, who 
laced him in Westminster School under Br. Busby. Thence 
e proceeded to Cambridge in 1682, where he took his B. A, 
in 1686, and gained a Fellowship, wMch he retained during 
his life. There he was received into the best society, was 
noted as a wit, and acquired distinction as a sort of poetic 
panegyrist of the period. Here Prior secured the friend- 
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ship of Charles Montagu (afterwards Earl of Halifax), who 
soon, at the suggestion of Fleetwood Shepherd, Esq. (him- 
self a town-lyric writer), made him secretary of the embassy 
at the Hague. Subsequently he was made gentleman of the 
bedchamber to the king. About this time he composed 
rhymes rather spiced with naughtiness than tinged with 
poetry, and made love to Philomela,” Miss Elizabeth 
Singer (afterwards Mrs. Thomas Rowe), who attained some 
celebrity as an essayist and poetess. In 1697 he was chief 
secretary of state in Ireland. He was some time secretary 
to the embassy in France, succeeded John Locke at the 
Board of Trade, became M.P. for East Grimstead, Sussex, 
in 1701, seceded from Whiggery to Tor 3 dsm, and as court 
poet flattered the queen and celebrated Marlborough^s suc- 
cess at Ramilies. He was minister-plenipotentiary to the 
French court, and had the appointments of an ambassador. 
In this office he was succeeded by the Earl of Stair. He 
was in 1715 impeached and ordered into custody, and was 
excepted in 1717 from the Act of Grace. His public life 
•ceased, he , issued his poems by subscription — which pro- 
duced £4000-— and retired to Down Hall in Essex, granted 
to him by Lord Oxford. He died at Wimpole, near Cam- 
bridge, of a lingering fever, 18th September, 1721, and was 
buried, at his own desire, in Westminster, leaving J500 by 
will to erect a monument to his memory therein. His life ; 
was loose and sensual, his humour and his wit — like his 
favourite company— low. Though his singing strikes one as 
somewhat falsetto^ yet he gives polished ease, vivacity, and 
epigrammatic point to several clever sayings, including a 
good deal of rakishness. His “ Alma” is confused and 
rambling, his “Solomon” flowing and graceful in expres- 
sion, and his “.Henry and Emma” inferior to its original, 

“ The Nut-browne Maide.” Everything he did was minia- 
ture mdi smart, but even his best work should be regarded 
as vers de soci^t^, not poems. One of his neatest sayings, 
which may he compared with More’s lines, is calling Eve’s 

“ The original face 

Whose beauty was to furnish all the race.” 

This period was distinguished by having within its space a 
mob of gentlemen who wrote with ease. It has distinguished 
poets, too, as we have shown — both favourable and unfavour- 
able to the throne. It was a period in which the active 
romance of reality translated itself into deed, and the fine 
fancy of the poet heightened the high principle of the patriot, 
whether on the side of Crown or Commonwealth. Poet of 
deed and poet of word alike have been true “makkars” of the 
varied and vigorous life of Great Britain. 


HISTORY.— CHAPTER XVII. 

NAPOLEONISM — THE CONSULATE AND THE EMPIEE. 

Hapoleonism may be used as a general term to indicate the 
idea which underlies the whole career of that enthusiastic and 
successful impersonation of government by centralized power. 
It embraces not a life only of unexampled interest, but a 
period of unparalleled eventfulness and an ideal of intense 
fascination — power as the pivot of civilization. The practical 
doctrine that “ might is right ” may be held as firmly by the 
autocratic monopolist of power as by the most democratic 
anarchist. The converse, that “right is might,” may be 
adopted as truly by monarchist as by socialist. But it de- 
pends largely on the interpretation given to the phrase in the 
minds of those who adopt it, whether its adoption will be 
beneficial or injurious to the life of civilization. Taken in a 
good sense, either maxim may mean at least one or other of 
three ideas, according to the conditions of national develop- 
ment to which it is applied — (1) the reign of will by adminis- 
tration — Imperialism; (2) the reign of law by institutions — 
Limited Monarchy; and (3) the reign of right by constitution 
— Federal Government. In this threefold form— in which 
(1) might is the measure of right, (2) might and right are cor- 
related in innumerable degrees of subordinacy one to another, 
and (3) right is the measure of might — government is, in 
all civilized lands, found. Just as the mere might diminishes 
in influence and exercise, and real right increases in authority 


and weight, are peace, prosperity, and process secured 
Xapoleonism was intended to be the imperialism of inteMi- 
gent might — a despotism beneficent perhaps in its ulterior 
aims, but certainly arbitrary in its immediate claims. 

The year 1796 was signalized by the failure of the Bank o! 
England (25th February) ; the refusal of the purest patriot of 
modern times, George Washington, to hold the reins of govern- 
ment for a third term of presidency (4th July); the death 
of the Empress Catharine II. of Russia (17th November); 
the discomfiture of La Hoche’s expedition for the invasion of 
Ireland, at the invitation of the rebels (December) ; the de- 
clinature by France of England’s proposals for peace, and the 
conquering march of Napoleon through Italy. 

Napoleon Bonaparte was born at Ajaccio, 1 5th August, 
1769. His father, Charles Bonaparte, a noble of Corsica, died 
at the age of thirty-two. His mother, Letizia Ramolino, 
was remarkable alike for beauty and intelligence. Napoleon 
was admitted as a king’s pensioner to the military school of 
Brienne, 1779. Here he continued for five years, making fair, 
hut not extraordinary progress in his studies, except in mathe- 
matics, wherein he excelled, and impressed both pupils and 
teachers by his domineering, imperious, and headstrong dis- 
position. He was sent on to the military school of Paris to 
complete his professional education. Just after his father’s 
death he received his commission as lieutenant of artillery 
in 1785. When, in August, 1792, the Marseillaise marched 
to attack the Tuileries, in Paris, he was engaged in opposing 
them, and was promoted to a captaincy. When the Con- 
vention sought to defeat the Spanish and English fleet at 
Toulon, 1794, Napoleon was made chief of a battalion, had 
charge of the artillery during the siege, and was made general 
of brigade in recognition of his services. Failing under sus- 
picion of being favourable to Robespierre, he was for some 
time unemployed, in disgrace, and in serious poverty; but 
when the Directory was reduced to extremities by the reac- 
tionary insurrection of October, 1795, and General Menou was 
unable to quell the tumult, Napoleon was called to undertake 
the terrible duty. It was done quite coolly. Despatching 
Murat overnight to Sablons for fifty pieces of artillery, 
Napoleon had them so disposed as to command the main 
lines of the city, and swept the streets clear with shot. He 
was shortly afterwards made General of the Interior. 

Prior to this he had formed a plan for leaving Europe, 
where nothing practical was possible, and endeavouring 
to do among Asia’s 600,000,000 something of note. He 
had also made the acquaintance of Josephine, widow of 
Viscount Alexandre de Beauharnais, and fallen under the 
fascination of that Creole leader of Parisian fashion. Barras, 
Carnot, and Tallien conferred on Napoleon the command of 
the Army of Italy, 23rd February, 1796. On 9th March he 
married, by civil process, the gay Beauharnais, and in a few 
days afterwards set off to head his troops. They were in a 
dreadful state of disorganization. He led them round the 
Alpine passes, separated the Austrians from the Piedmontese, 
and gained in rapid succession the victories of Montenotte, 
Millesimo, and Dego; he drove the Sardinian army at the 
point of the sword, crushed it at Mondovi, and forced Victor 
Amadeus III. to sue for peace and cede Savoy. Then turn- 
ing against the Austrians, he pursued Beaulieu, had a shar|? 
engagement with him at Fombio, and by the daring of Mb 
grenadiers swept his enemy from the bridge of Lodi, took 
Milan, blockaded Mantua, and imposed a fine of 20,000,000 
francs on Lombardy. Enormous plunder enriched the troops, 
and the golden harvest delighted tlie Directory. Thus closed 
the first Italian campaign. In the second he imposed peace 
on the Duke of Parma, Modena, and reduced Pope Pius VI. 
to sue for terms. The Directory again had its treasury 
pleasantly replenished. An Austrian army commanded by 
Wurmser was destroyed, one half at Lonato and the other at 
Oastiglioiie. That general brought a fresh body of troops 
into Italy; Bonaparte attacked and routed it at Bassano. 
Wurmser resolved to force his way to Mantua, and with bull- 
headed resolution drove on, surprising the French at Legnago, 
at Cerea, and several other places, till he gained his point, 
14th September. He was rapidly followed by the French 
commander, who put him under siege. This is called th© 
second Italian campaign. Alvinzy brought a new army. 
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resisted Bona.parte successfully at Caldiero, but, after a 
[lardly-fought three days’ battle at Arcole,; was overcome. 
Ketumiiig' to the fray, Napoleon drove Bavidowich out of 
Verona, beyond Ala and Roveredo ; and so ended the third 
campaign, Aivinzy led along the Adige towards Eivoli 
another Austrian force. Of this Napoleon heard, and 
isastening from Verona, dashed on him at Rivoii, and 
t’ioiigh twice repelled, carried the day. Tiiereafter he 
took llantiia, granting the aged Wurinser honourable terms. 
Plus TL, who had found himself unable to meet tlie im- 
menss demands of the Directory, declined payment, and put 
his troops in motion. These Napoleon speedily routed, and 
advancing to Tolentino, enforced the people to sign a treaty 
promising 30,000,000 francs, and many paintings, statues, 
MSS., &c., giving Ancona «as security. The Archduke 
Charles of Austria was withdi'awn from his victorious career 
in Germany, where he had been almost as redoubtable as 
Napoleon in Italy, to on counter the Nrench hero on Venetian 
plains. .Flushed with Bavarian successes, Charles brought 
30,000 of his best Teutonic troops with Mm. Here the tug 
of war was resolutely begun between the foemen. The 
Tagliamento flowed between them. The Archduke led ra.w 
troops into a new country with unknown dangers before 
them ; Napoleon headed troops whom he had enriched, 
given ambition to, inured to fight. With skill and daring he 
forced the passage of the river, drove the Austrians before 
him out of the Venetian plains, into and from the passes of 
the Alps, planting the French flag on the last ridge of those 
mountain-battlements. On 7th April he entered Leoben, 
and then, pushing on his vanguard from the Simmering, the 
Viennese steeples were seen only eight days’ march off. 
Slowly and calmly, though wisely, the Archduke retreated, 
training his troops for future exploits; the Austrians became 
alarmed, and by the treaty of Campo-Formio, 17th October, 
1797, ceded the Netherlands, Lombardy, and some other 
small portions of territory to France, while they received the 
territories of the republic of Venice in exchange. Napoleon, 
knowing he bad ventured too far into the Austrian dominions, 
feeling the full peril of his position, gladly concluded this 
peace, with treacherous selfishness ceding a republic wMch 
had worked out a revolution in favour of France. 

Napoleon had fulfilled the promise he had held out to the 
army when he found it — cold, famine-stricken, and naked: 
“ I will lead you where you will find comfort, wealth, and 
glory;” he had obeyed the Directory in providing them 
with the produce of military plunder; he had tasted the 
pleasure of power ; and he had learned the mastery of mobs 
of men. He had himself come under the magical influence 
of seeing the very territories of the mightiest nation of con- 
querors-— the lands over which Csesar ruled — trodden by the 
troops of France under Ms guidance, the troops of that 
France of which Charlemagne had made himself sole master. 
His early readings of the acMevemeiits of the great captains 
who had swayed the most extensive empires in ancient and 
in medieval times had received for him intensity and inter- 
pretation by the incidents and the results of these campaigns. 
Why should he not do that for himself which he had done for, 
and yet trammelled by, the Directory? He knew the adora- 
tion men feel for force, the ardent passion of his countrymen 
for military glory, the homage given to those who seem to 
advance man’s material interests, the readiness with which 
the^ masses succumb to any energetic affirmation of distinct 
individuality, and the fondness of France for resounding 
Aetoric. He knew the weakness and insincerity of the 
Directory, the need that France had for some means of 
replacing the waste of wealth occasioned by the Revolution, 
and that when his soldiery, spread through the country' 
should tell their tales of conquest and exMbit the spoil 
they had taken, the greed alike of gold and glory would 
act like an infection. A personal programme began to 
present itself as a possibility, and the thought gained 
me— Why may I not also now open a new volume in 
the history of the world 1 

Wh^, in December, 1797, Napoleon arrived in Paris 
. enmusmsm was aflame. The Directory found their general 
sufliciently sensible that he had “done the state some 
service, and the fervour of the people for their fortunate 


I favourite excited jealousy and apprehension. Remembering 
''Ms early visionary idea of great possibilities in the East, 
and unwilling at that time to yield to his scheme lor 
conquering England, a compromise was effected. This was 
the fitting out of an expedition to Egypt, as a step towards 
the retrieval of the power wliicli France had lost in India, 
France was then at peace with Tniivey; but that rlid not 
matter to the Directory, that wished Napoleon anywliere lait 
in France, or to Napoleon, who desired to win renown as the 
means of achieving power. Admiral Briieys, coniiiiainliiig a 
squadron of fourteen ships, carrying 35,001) soldiers, besides 
engineers, artists, and savwis — with Na|.»olec)i.i as coiii- 
mander-in-chief — quitted. Toiiioii, lOtli May, 1798. They 
reached Malta, 9th June, and this they besieged. It 
capitulated on the 1, 1th, and was as ' unmercifully iduiidered 
as it had been^ treacherously surprised. On '29tii June tiiey 
reached the mouth of tiie Nile, disembarked, took Alexan- 
dria by assault (1st July), and marclied on Cairo. The 
Mamelukes prepared to resist, Napoleon, halting beside the 
Pyramids, drew up his forces, and addressing them, cried*, ou'c 
just before he gave the order for battle, “ Soldiers, from tiie 
summit of these pyramids forty centuries look dou'n u[)on 
you!” The Mamelukes were defeated, Cairo was taken, 
and Lower Egypt was subdued. Bonaparte organized the 
country, attended the festivals of the Nile and of Mo- 
hammed, and inaugurated L’ Institute d’Egypt, whose mem- 
bers were Monge, Berthollet, Fourier, Larrey, Geoffrey Saint- 
Hilaire, &c. Meanwhile Nelson, who had been dela^^ed by 
contrary winds, appeared in Aboiikir Bay (Lst August), and 
next day, by destroying Briieys’ fleet, cut off Napoleon’s 
communication with the Continent, and imprisoned him in his 
conquest. The Sultan declared war, revolt arose in Cairo, 
and by horrible massacres, ordered by Bonaparte, the in- 
surgents were suppressed. He then resolved on an expedi- 
tion through Syria, that he might seize the throne of the 
East at Constantinople. He crossed the desert wMch lies 
between Africa and Asia; took Gaza; stormed Jaffa, mas- 
sacring 4000 prisoners; besieged Acre; dashed on to Nazareth, 
and with immense slaughter defeated 40,000 Ottomans at 
Tabor. Acre, the key to Syria, was defended by Pasha 
Djezzar, Colonel Phillippeaux, an old schoolfellow of Na- 
poleon’s, and Sir Sidney Smith, After sixty days’ siege, and 
the loss of 3000 men, Napoleon Bonaparte raised the siege, 
and — having poisoned his own wounded soldiers — returned 
unsuccessful to Cairo, 14th June, 1799. In July the English 
landed 20,000 janissaries at Aboukir, and on the 25th, 
Napoleon having fallen upon them, destroyed one half by 
shot, bayonet, and driving them into the sea. 

During Ms absence Siiwarrow, with an Aiustrian and 
Russian army, had defeated the French in Lombardy, re- 
gained the fortresses of the Alps, and was nearing Provence. 
The Archduke Charles and Korsakoff had driven Massena, 
even at the head of 50,000 men, within the frontiers oi 
France. Jourdan lost at Stockach, Scherer at Magnano, 
Moreau at Cassano. Everywhere defeat was darkening into 
despair. The Directory was profligate and inept; they were 
quarrelling with each other and the legislative councils. The 
French yearned for military glory, and believed it better that 
their soldiery should despoil other lands than that they 
should suffer spoliation. The failures of the generals of the 
Republic excited them to a frenzied fondness for him whose 
sword brought conquest and wealth. Napoleon heard all 
this when he was in difficulty, in danger, and at a distance. 
“The pear is ripe!” he said, and set sail for France. On 
9th October he landed in the Gulf of Frejus. He was two 
days in Paris before the Directory knew of Ms arrival. 
His designed dominion was within Napoleon’s grasp. On 
10th November Murat, with a detachment of grenadiers, 
cleared the Senate House, and three provisional consuls, 
Abbe Sifeyes, Roger Ducos, and Napoleon Bonaparte were 
appointed. On 24th December the Consulate was accepted 
by 3,011,007 votes to 1567 against. Napoleon, who had 
taken up his residence at the Luxembourg, soon removed to 
the Tuileries, and wrote to the King of England expressing 
a desire for peace. At this very time he was preparing Ms 
pl^s for the annexation of Switzerland, Nice, Savoy, and 
"tli^.Netl^rlands, and for the expulsion of the Germans from 
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any power on the left bank of the Rhine. .He reformed the 
administration, replenished ■ the exhausted treasury, repealed 
the laws relating to opinions, reopened the churches, and 
closed the struggle in La Vendee. But he knew that France 
could not now enjoy the calm and unexciting life of peace 
—that glare and glitter, excitement and occupation, were all : 
essential to the theatricality of a despotism of individuality. 
War was absolutely indispensable in an empire of paternal 
proletarianism which, by the sheer strength of superintend- 
ence, should crush the free will of the people with the power 
of a master, instead of cultivating its conscious effectiveness 
with the carefulness of a guide. To secure his centralizing 
despotism he commanded the draft of a code of civil law, 
the institution of a national education in which practical 
information should be encouraged and self-culture dis- 
couraged, so that tools and agents might be plentiful, and 
independent minds and men should be few. France was a 
great barrack under daily despotic drill 
hTapoleon resolved to renew the war in Italy, where 
memories of success marked each scene. Assembling at 
Dijon, ill secret, an army of reserve, he suddenly led them 
across the Pass of St. Bernard, stormed the fort of Bard, 
entered Milan, 2nd June, defeated the advanced guard of 
Austria, at Stradilla, on the 13th, and met the main body 
under Melas at Marengo, 14th June. Here he caught them, 
their faces towards Vienna, and behind them the maritime 
Alps and the Gulf of Genoa. His triumph was complete, 
the slaughter terrible. Melas resigned the fortresses of 
Piedmont and retired to Mantua. The first consul made a 
triumphal entry into Paris, 3rd July. The French army, 
Under Moreau, crossed the Upper Rhine, 25th April, de- 
feated Kray in several engagements, and had reached Ulm, 
when the news from Marengo arrived. Nerved by this, 
Moreau crossed the Danube, drove the Austrians from their 
camp, overran Bavaria, took Munich, and was ready to invade 
the imperial dominions. Bonaparte tendered conditions of 
peace. Austria would not treat without England, and the 
consul, fearing the issue of affairs in Malta and Egypt, 
demanded an armistice. Britain refused, war was recom- 
menced. Three armies were defiled from Prance at once. 
That of Italy, under Brune, drove the Austrians from the 
Miiicio, and advancing beyond the Adige and the Bren ta 
threatened Venice. Under Macdonald the passes of the 
Tyrol were occupied by a force ready at a word to aid Brune 
or Moreau, who, in Germany, marched upon Salzburg and 
Vienna. Near Haag Prince John met and repulsed them; 
but on 2nd December, at Hohenlinden, between the Iser 
and the Inn, Moreau drove him from the field with the loss 
of 10,000. The way to Vienna was now open to the three 
armies, and the emperor besought an armistice 25th Decem- 
ber, and on 9th February, 1801, the treaty of Luneville was 
signed. Shortly thereafter Sir Ralph Ahercromby and 
General Moore succeeded in wresting from Menon all 
Napoleon’s conquests on the Nile, and Egypt was evacuated 
by the French, 2nd September, 1801. Malta was surren- 
dered to the British troops 15th September. The Emperor 
Paul of Russia, at once dazzled and dismayed by Napoleon’s 
portentous career, ceasing to be an ally, became an enemy 
of Britain. He, under French influence, formed the Con- 
federacy of the North — Denmark, Sweden, and Russia — to 
destroy the commercial supremacy of Britain. Pitt believed 
that one blow would shatter this coalition. It was given by 
Nelson. The very news of the movement of his fleet led 
to the assassination of the emperor, 24th March. On 
2nd April Nelson’s hardest fought battle, at Copenhagen, 
opened the Baltic to the British fleet, and on 17th June a 
convention was signed at St. Petersburg dissolving the con- 
federacy, and confirming and enlarging the commercial privi- 
leges of Britain. 

In the meantime a Concordat, forced upon Cardinal 
Consalvi, 15th June, 1801, was concluded April, 1802, 
between Pope Pius VII. and Napoleon, by which the clergy 
of France became, like laymen, subject to the civil power in 
temporal matters. Napoleon was made President of the 
Cis- Alpine Republic (January, 1802), and under Admiral 
Linois the naval force, which the consul had been for a 
long time patiently constructing for a conflict on the sea, 


tried its strength against Saumarez, gained a victory in the 
first struggle, but was completely worsted in the second, at 
Algeciras, in Spain (June, 1801). By the peace of Amiens, 
25th March, England agreed to restore its colonies to France, 
Malta to the Knights of St. John, and the Cape of Good 
Hope to the Dutch, besides recognizing the treaty of Lune- 
ville. To outward peace Napoleon added internal organiza- 
tion. He especially instituted the Bank of France, and so 
interested the capital of France in the stability of his power; 
and the Legion of Honour, and so brought all the ambitious 
and vain under the influence of the ordainer of this decora- 
tion. Besides these, he instituted great public works; three 
bridges were thrown across the Seine, the canal of St. 
Quentin was cut, and the Simplon Pass was made a highway 
between France and Italy. France, quite charmed into love 
of absolutism, elected Napoleon Consul for life, with the 
right to choose his successor, 2nd August, 1802. Piedmont 
was united to France, and arranged in seven new depart- 
ments, 1st September; the Duchy of Parma and the Isle of 
Elba were occupied. To Switzerland, with the aid of 20,000 
men, France gave a new constitution as the Helvetic Republic, 
9th February, 1803. Thus, though Britain had made peace 
that the increasing power of Napoleon might be stayed, 
France’s unresting spirit contrived the enlargement of its 
borders. While Britain, in an economical fit, reduced its 
national armaments, the consul prepared a large fleet in- 
tended to contest the sovereignty of the sea. Seventy ships 
of the line were assembled in the channel. In these he 
intended to embark 130,000 for England, and in 2000 gun- 
boats to send off 30,000 from Boulogne to Ireland. A fleet 
from Toulon set sail for Cadiz, and led Nelson away in 
pursuit of them to the West Indies. Having evaded 
Nelson’s squadron they returned; but, being met by Sir R. 
Calder off Finisterre, they were defeated, and instead of 
reaching their reinforcements at Brest they retreated to 
Cadiz. There, in Trafalgar Bay, they were ultimately 
vanquished by Nelson, 21st October, 1805. England’s 
sailor-hero died amid the thunders of that victory which 
conferred upon him the crowning glory of annihilating Napo- 
leon’s hope of stretching sword or sceptre over the sea. 

Of course the peace had only been an armistice. Britain’s 
remonstrances against Napoleon’s extensions of territory 
and threatening preparations had been irritatingly con- 
temned, and war had been declared against France, 18th 
May, 1803. Britain granted reprisals against the ships, 
goods, and subjects of France, and laid an embargo on all 
1 ships in British ports belonging to France, Holland, or any 
other country occupied by French arms, and Napoleon de- 
tained every English person in France (10,000 in all) as a 
prisoner of war. A French army was sent to the frontiers 
of Holland; Mortier invaded Hanover, levied military con- 
tributions therein and from the Hanse towns, and besides 
this declared the navigation of the Elbe and Weser closed. 
Conspiracies now began to be entered into. Though the 
“ Infernal Machine Plot,” 24th December, 1800, had led to 
the consulate, George Cadoudal and Pichegru entered into a 
conspiracy in favour of the Bourbons (February, 1804), in 
which Moreau, the hero of Hohenlinden, was implicated. 
Moreau escaped to the United States, whence he did not 
return till 1813. The Due d’Enghien, the last of the 
Condes, was shot half-an-hour after a show of trial, at 
Vincennes, 20th March. Pichegru was found dead in his 
prison-bed in the Temple, 6th April; Cadoudal was executed 
25th June. Napoleon, using this conspiracy for his own ends, 
proposed an imperial government, on 18th May assumed the 
title and power of Emperor, and on 2nd December was 
anointed by the Pope. Next year, in the cathedral of 
Milan, he was crowned (20th May) King of Italy, and made 
his step-son, Eugene Beauharnais, his viceroy. England 
stirred the Continent to repudiation of such claims. A 
coalition was formed with Russia, Austria, and Sweden, and 
war ensued. Then Napoleon quitted the shores of Boulogne, 
and, with the astounding celerity and decision which marked 
his actions, concentrated his forces at Mainz, marched through 
Bavaria, surrounded General Mack and compelled him to 
capitulate at Ulm, 19th October, 1805, entered yienua 
13th November; then, hurrying north, he joined issue with 
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an Austro- Russian army at Austeriitz, and utterly over- 
whelmed it, 2nd December. Europe was amazed, France 
overjoyed. Next day Alexander I. sought an interview, 
sued for peace, and on 24th December the treaty of Pres- 
burg was signed; and ultimately Napoleon accepted the 
Protectorate of the Valley of the Rhine and of Southern 
Grermany, the rulers of which dissolved their connection with 
the Germanic Empire and allied themselves to France as 
The Confedereition of the BMne^ signed at Paris, 12th July, 
1806. Francis 11. renounced his title as Emperor of Ger- 
many, 6th August; he had previously agreed to forfeit that 
of Emperor of Austria. Napoleon now, since he could not 
open the sea to his fleets, resolved to close the Continent 
against Britain. He chased the Bourbons from Naples, and 
set his brother Joseph on the throne of Naples and Sicily; 
made his brother Louis king of Holland, his sister Pauline 
Borghese duchess of Guastalla, his brother-in-law Murat 
(Caroline’s husband) Grand-duke of Berg, and gave twelve 
duchies in Venetian territories, and four in Naples, to his 
most devoted companions-in-arms and followers. 

Pitt died 23rd January, 1806, stunned by the shock ^of 
Austeriitz, even though the news of Trafalgar came to excite 
a reaction, and Pox, his rival and successor, expired ISth 
September. The ministry of the Duke of Portland, 25th 
March, 1807, declared for war a outrance. Prussia, when it 
was too late, though hitherto, moved by selfishness and fear, 
she had played the spaniel to Prance, with mad impetuosity 
rushed into strife, Russia promised two armies, Sweden 
help, England subsidies, and Austria joined the coalition, i 
With a double stroke Prussia was completely overcome. 
On the same day (14th October) Napoleon inflicted a terrible 
defeat on Prince Hohenloheat Jena, and at AuerstadtDavoust 
defeated the Duke of Brunswick. He received the sword 
of Frederick II. at Potsdam. On 1st November Napoleon 
entered Berlin; on the 21st he issued decrees against British 
shipping, declaring England in a state of blockade, inter- 
dicting commerce with it, and confiscating British merchan- 
dise. These decrees were reissued in an embittered style 
next year at Milan in retaliation for the efforts of the 
British admiralty. On 28th November, 1806, Murat en- 
tered Warsaw, and on 15th December Napoleon also arrived. 
The Russians were on the Narew, an affluent of the Vistula. 
English and Prussian reinforcements were arriving by sea. 

It was necessary to cut off the Russian communication with 
the coast. With this end in view he, during the depth of 
winter, fought many destructive skirmishes, but Benningsen 
sturdily held out, and forced a pitched battle on Napoleon 
amid Eyiau’s snows, 9th February, 1807, in which the em- 
peror lost 30,000 men. Gathering all his reserves, and with 
150,000 soldiery under his banners, he retrieved his renown 
by the battle of Friedland, 14th July, Alexander, at an 
interview with Napoleon at Tilsit, sought peace, and by a 
treaty signed there Europe was divided between the em- 
peror of old descent and the emperor of the new regime of 
sword-play. Hearing of this treaty, the British sent a naval 
armament to demand the Danish fleet, lest it should fall 
into the hands of these imperial colleagues. This was refused, 
Copenhagen bombarded, and the ships and stores were 
rescued from Napoleon’s grasp. He made his brother 
Jerome king of Westphalia, and appointed the King of 
Saxony Grand-duke of Warsaw. This success in the north 
emboldened Napoleon to renewed efforts in the south. 
Portugal was seized, the Bourbons of Spain were com- 
pelled to renounce their rights, Joseph was transferred to 
the throne thus vacated, and Murat was advanced to the 
vacancy at Naples. Britain opposed these changes; Dupont 
was overcome at Castanos, and capitulated. Wellington won, 
over Junot, the battle of Vimieiro, and by the convention of 
Cintra the French were forced beyond the Ebro, Drawing 
all his reserves together, Napoleon hastened with 200,000 
men to Navarre, defeated the Spanish in several engage- 
ments— Burgos 10th November, Espinosa 12th, Tudela 2Brd, 
— retook Madrid, where he abolished the. Inquisition, and 
left Boult and Ney to do battle in Galicial There they lost 
Goruima, and Britain bad to mourn , Sir John Moore. 

Austria, discovering that Napoleon’s chief forces were con- 
centrated in the Peninsula, resolved on recovering sonxe of^ 


her old provinces,, and declared war, May, 1809, Archduke 
Charles, with 100,000 men, marched into Bavaria, and had 
some 'Success; but Napoleon, leaving Spain, met them, at 
Abensberg, and at Eckmiihl and Ratishoii defeated them, 
and made himself master of Vienna. At the battle of Aspern 
the Archduke inflicted a defeat on Mm involving the loss of 
35,000 men. This caused Napoleon, to seek refuge on Lobaii, 
an island in the Danube. Again, however, lie rallied, and, 
roused by the ruin then imminent, he redoubled his efforts. 
After two days’ fierce fight at Wagram, he issued victoriously 
from that field. By the peace of Presbiirg^ Austria was d,eprived 
of one-fourth of her .doniiiiions, and Napoleon, won the hand 
of the Archduchess Maria Louisa, daughter of the emperor, 
as a preliminary for his marriage with whom the Impress 
Josephine was divorced 16th December, 1809. He was 
■ married again 1st April, 1810, and on 20th March, 18.11, 
that son was born on whom, in his cradle, he conferred 
the dignity of King of Rome, as the Charlemagne of a 
new sovereignty. For a while France seemed satiated with 
military glory, and Napoleon himself sought some rest and 
joy. He had abolished the tribunate after the treaty of 
Tilsit, and not even the semblance of self-government was 
left to that France whose rising for liberty had unsettled 
every throne in Europe. To the direct taxes previously im- 
posed he added indirect contributions to the finances, and in 
1808 he had promulgated his Code of Commerce. Besides 
this he had instituted great public works — the canals of 
Ourcq, of Nantes, and Brest, of the Rhine and Rhone; the 
passes across the Simplon, Genevre, and Cenis; the Canal 
St. Martin, the Cemetery of P^re Lachaise, &c. ; and with tlie 
cannon taken in battle he constructed the Column Veuddme. 
In front of the Tuileries he built an arch similar to that of 
Severus, and at the end of the Champs Elysees one imitated 
from that of Adrian. The Bourse was begun, and Paris was 
gratified by beautiful fountains. The immense financial sys- 
tem of France ramified into every part, and golden siiowers 
watered the capital and its citizenry. 

Alexander resented the tutelage of Napoleon. He could 
not carry out the Berlin decrees, and the master of the 
legions of France insisted on implicit observance. Besides, 
Napoleon felt that it was only by dazzling France with glory 
and astonishing Europe with power that he could avoid or 
evade the criticism of calm thinkers. There was now only 
one foe on the Continent with whom he could measure 
swords. That one vanquished, his government was invincible 
on land, and the dominion of the ocean would speedily 
follow. He declared war against Russia. Prom every 
conquered country and allied state he wrung contingents. 
An army of 640,000 — French, Prussians, Austrians, Saxons, 
Bavarians, Italians, Dutchmen, Westphalians, and Wurtem- 
bergians — were pressed into service. With this he crossed 
the Niemen, captured Vilna 28th June, and ravaged Lithu- 
ania. The Russian generals retreated, wasting the country, 
carrying off the supplies, and avoiding any general engage- 
ment. He caught Barclay’s rear-guard at Ostrowno on 25th 
July, and occupied Vitebsk on the 28th, but Bagrathion, 
despite Davoust’s efforts at Mohilev, Joined Barclay at 
Smolensk. Napoleon recklessly made after them. He 
reached that city 16th August. The enemy had left it in 
flames. He pursued them for three weeks. Kiitusoff being 
sent to supersede Barclay, showed fight at Barodino. A 
thousand cannon exchanged shots in the battle; the carnage 
was dreadful. Napoleon was left master of the field, but 
nothing else, 7th September. A week afterwards he reached 
Moscow. Rostopschine, the governor, set the place on fire. 
After a month’s stay among the ruins, making proposals 
of peace to which no heed was given, Napoleon began his 
retreat, 19th October. He had risked everything in the 
hope of striking an overwhelming blow. The blow had fallen 
on his own followers. Three-fourths of them were dead, 
sick, or taken. He set out by way of Kalouga. At Malo- 
Jaroslayitz, after the place had been taken and retaken 
seven times, he was compelled to resume his journey over 
the twice wasted route by which he had advanced. The 
cold was intense, the troops naked and starving, surrounded 
by Cossacks, and constantly exposed to their attacks. On 
reaching Smolensk (14th November) not a tenth of his army 
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remained. On reaciiing Beresina this remnant, pressed by 
the enemy, rushed in the wildest confusion to the bridges, 
and little more than 25,000 survived the passage, and 20,000 
of these had perished before the Kiemen was recrossed under 
Hey, 30th December, 1812. , Napoleon had prior to this 
hastened to Paris, 18th December, issued a new conscription, 
and the conspiracy of Malet having been crashed, he was 
ready, in the spring of 1813, to take the field again' with 
350,000 men. ' ' 

But the spell of the conqueror was broken., Europe awoke 
from its nightmare. Moscow’s flames, Russia’s snows, and 
her Cossack hosts, had shown that France was not invincible; 
but a more distinct proof of this had been given. Arthur 
Wellesley had drawn the impassable lines of Torres Vedras, 
on which 600 guns were mounted and guarded by 60,000 
troops. Massena had vainly striven to force them, and had 
been compelled to retreat 15th November, 1811; Souit was 
defeated at Albuera ; Marmont at Ciudad Rodrigo, 12th 
January, 1812; Badajoz had been, taken by storm ; at Sala- 
manca Marmont was again worsted with terrible loss 12th 
July, and Wellington entered Madrid in triumph 12th 
August. He compelled the complete evacuation of Southern 
Spain. His campaign in the north of Spain in 1813 had 
been a continual triumph. King Joseph and Marshal 
Jourdan were defeated on the plains of Vittoria, 21st June, 
San Sebastian was besieged and taken, Pampeluna was 
blockaded, and Souit defeated. The French were chased across 
the Bidassoa, Bayonne was invested, and Souit was again 
defeated at Orthez and on the heights of Toulouse-— though 
this happened four days after the peace which Napoleon 
had been reluctantly compelled to accept; for, encouraged 
by 'Wellington’s victories in Spain, Prussia and Russia had 
formed an anti-Napoleonic alliance, which Austria afterwards 
joined. Bernadotte of Sweden also entered the coalition, 
and Moreau, the exiled hero of Hohenliriden, had come from 
America at Alexander’s request to take a leading part against 
his persecutor. They led 500,000 men into the field. Napo- 
leon improvised a counter campaign, and with his 350,000 
men dashed with tiger-like agility into the arena. He was 
successful at Liitzen, 2nd, and Bautzen, 21st May. An armis- 
tice was agreed upon, 4th June. Napoleon, unwilling to make 
concessions, fought several battles near Dresden — in one of 
which Moreau was killed— between 24th and 27th August. 
But several of his corps had been defeated, and he was un- 
able to maintain his ground. He retreated towards Leipzig. 
The coalition formed an arc around him of 300,000 men. 
He made one grand couf to break that arc. The struggle 
was the most murderous in modern history. During 16th 
and 18th October the contest was intense ; on the 19th 
Napoleon was driven out of the town and retreat was forced 
on him. On the last day of 1813, with but one-fifth of his 
host left, he re-entered France. The Senate decreed a new 
conscription, and with 300,000 men he strove to drive the I 
coalition out of France. After fighting with the intensity of 
despair, the allies captured Paris, SOth March, and on 4th 
April Napoleon abdicated his throne, at Fontainebleau, and 
a British ship conveyed him to Elba, 4th May, 1814. 

Before ten months had elapsed, the encaged emperor made 
his escape from Elba, landed at Fr^us, 1st March, 1815, 
and having appealed to France, marched on to Paris, which 
he reached on the 20th. On the way the army almost 
m mcme joined him, and while the Congress of Vienna was 
still engaged in re-arranging the map of Europe, he re- 
assumed supreme power in France — proffered a free con- 
stitution to the people, and prepared to try once more “ the 
wager of battle” with the powers. At once, the allied armies, 
who had evacuated France, were set in motion, to be con- 
centrated in the Netherlands. Napoleon, leading 125,000 
men, advanced on Charleroi, 15th June. Next day he 
attacked Bliicher at Ligny, while Ney was sent to drive a- tilt 
on Wellington at Quatre-Bras. He maintained his ground. 
Napoleon on the 17th despatched 30,000 men, under 
Grouchy, to pursue the Prussians under Bliicher. Welling- 
ton fell back on Waterloo. Cn the 18th Napoleon engaged 
in the most memorable and decisive of his many battles. 
The result was irretrievable ruin, though even to the last a 
.gleam of glory fell on the French in the field. The British 


squares remained steady. Infantry and cavalry alike reeled 
back from their stubborn foes, and though the Guards de- 
ployed brilliantly in the very face of disaster, the tremendous 
outburst of artillery and musketry with which they were 
met, combined with the sounds of reinforcements by the 
Prussian troops, turned their fine military onset into a 
melancholy rout. They became confused and gave way. 
Napoleon, crying “ All is lost!” Save themselves who can!” 
rushed from the field, liastened to Paris, and signed an 
abdication in favour of his son. The provisional govern- 
ment of Five desired him to leave France; General Becker 
was deputed to escort him to Rochfort, whence he intended 
to embark for the United States. The allies refused to re- 
cognize his abdication, replaced Louis XVIII. on the throne, 
from which he had been so suddenly dislodged. On 15 th 
July, Napoleon went on board the Belleropkon, and said to 
Captain Maitland — “ I come to place myself under the pro- 
tection of your prince and laws.” The Island of St. Helena 
was assigned to him as a residence. On 7th August he was 
removed from Captain Maitland’s charge, to the flagship of 
Sir George Gockburn, in which he was conveyed to 8t, Helena, 
16th October. There he was retained as an exile-prisoner. 
His health gradually became impaired, and at length he 
died of cancer in the stomach, 5th May, 1821. He was 
buried in Slanes Valley, with military honours, but at the 
request of France his body was removed to Paris and re- 
entombed in the Hotel des Invalides, with great ceremony, 
15th December, 1840. 

So ended the personal life of one of the most noted warriors 
of the world. Of his capacity as a leader of men and an 
organizer of institutions there can be no question. He was 
a man of immense force of character-— an incarnate self-will. 
Never has there been a less hesitant promulgator of the creed— 

“ That he should take who has the power, 

.And he should keep who can.” 

The Napoleonic idea is not the world for the worthiest, but 
for the mightiest and most selfish. Greatness in those com- 
binations of force which have made Europe a chess-board 
on which the combined game of chance and skill — -war— is 
played with empire for the stake, may fascinate and enthrall; 
but there is a greatness which excels the mere warrior’s 
might— the greatness of civilization \ix. the highest and 
widest happiness attainable in any given age by man]. The 
French Revolution was an insurrection against the feudal 
civilization, which placed the main outward means of happi- 
ness in the hands of the noble. Napoleonism came bribing 
mankind with the enrichment derivable from the distribution 
by spoliation of the accumulated means of happiness gathered 
during ages. France was at first enriched and dazzled by its 
easily- won wealth. Instead of the diminution of its popula- 
tion by the guillotine, it was accomplished by the duel of 
battle and with the glare of glory; and the fewer there were 
to enjoy a share of the gains of conquest, the more there was 
for each. But this confiscation of the wealth of others was 
only renewable as a possibility by fresh conscriptions of the 
French. They were no longer their own. Glory and plea- 
' sm*e were possible only at the price of enslavement. To one 
imperial will, a soldier-sovereign, the master of all institu- 
tions, France was subjected, and true manliness decayed among 
its people. The cry of France had been for liberty, Napo- 
leon answered it by a despotism of irresponsible power. 
Independence, personal or political, was impossible, Alcaeus 
had sung twenty-five centuries before, “ Men and the minds 
of men constitute a state,” but Bonaparte, more tyrannously 
than Louis XIV., asserted moi. He claimed to 

be the master, not the servant, of society. Napoleonism is 
not yet dead. Many believe in the imperialism of one man. 
The countervailing imperialism is that of the state as the 
representative of all, carrying out the behests of all, for 
behoof of all, through institutions founded on a constitution 
whose principles are defined and just, and the basis of which 
is, right is, might.” To constitutionalism Napoleonism. has 
succumbed among ail the modern confederations of civili- 
zation. The imperialism of the sword must be exchanged 
for the nobler imperialism of commerce, industry, education^ 
and religion — the empire of righteousness, freedom, and peace^ 
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GEOGBAPHY.— CHAPTER XVI. 

GREA-T BRI'TAIN — SCOTLAND. 

1. Superficial Features.— Scotland is divided _ into two 
sections by the Grampians, a range of mountains , which 
traverses the whole breadth of the country, from^Eort-William 
to Aberdeen. The northern section is subdivided into two 
parts by Glenmore, which, passing through several long lochs, 
forms the line of the Caledonian Canal, and .stretches fro,m 

■ Fort“William to Inverness. ' The southern section is also 
divided by a., valley, which, stretching from the Frith of Clyde 
to the Frith of Forth, forms on the north Central Scotland, 
and on the south of this boundary the south of Scotland. 

: ... To the north-west of Glenmore (the Great Glen there is 
'. a very extensive plain, varying from . 500 to 1500 feet above 
the level of the sea, and consisting, in general, of barren 
rocks and mountain masses. Its north and wcvSt extremities 
. terminate in abrupt declivities on the sea-coast ; but on t!ie 
ea,st and north-east side, towards the friths of Boi-noch,^ Cro- 
marty, and Moray, the becomes, in most parts, lower 
and more cultivable. Tiie surface of this district, cut by 
many long, deep, and narrow valleys, in which the inhabitants 
are few and thinly scattered, produces only pasturage.^ 

The district between Glenmore and the Grampians is 
divided into two parts by the Cairngorm Mountains. The 
western section is a plain of an irregular and hilly surface, 
mostly heath and pasture land. It comprehends the upper 
districts of the principal rivers. The north-eastern section, 
though in many parts hilly — except towards the sea-coast — 
presents a tolerably fertile and well-cultivated country all 
over the lowlands of Aberdeen, Band, and Elgin shires. 

The western portion of Central Scotland commences on 
the .south side of the Grampians, is generally sterile, much 
intersected by lochs and arms the sea, and abounds in wild 
and picturesque scenery. The eastern portion of this region 
discloses, among the mountains, valleys of considerable fer- 
tility, and stretches out into a level, rich, beautifully cultivated 
country, comprehending the fertile plain of Strathmore, 80 
miles long, from Stirling to Stonehaven, and the plains of 
Fife, Kinross, and Clackmannan. 

Southern Scotland, although in many parts hilly and 
even mountainous, wants the rugged barrenness of the north. 
Most of the hills afford pasture for sheep, while many ex- 
tensive plains and valleys are rich and well cultivated. 

2. Climate. — The climate, though variable and severe, is 
on the whole mild and salubrious. The western side is 
moist and humid, being exposed to heavy rains from the 
Atlantic. The eastern coast, though drier, suffers from cold 
east winds and fogs from the German Ocean. The mean 
annual temperature averages about 46^ Fahr. 

3. Mountains. — The chief mountain ranges and groups are : 


(1) Forth of Caledonian CanaL 


Ben Wyvis (Ross-shire), .... 
Ben Attow .... 

Ben More ‘‘ .... 

Ben More (Mnll), 

Cuclmllm (Skye), ...... 

Hecla (South Uist), 

Sunnevai (Lewis), 

Mount Roeness (Shetland), , * , 

(2) The Qramfian 
Ben Macdhui (Aberdeenshire), . . 
Ben Nevis (Inverness-sliire), . . 
Ben Lawers (Perthshire), . . . 

Ben Lomond (Stirlingshire), , , 
Cairngorm (Aberdeenshire), * . . 
Caimtonl • 

liOohnagar ^ ... 

Mount Keen “ ... 


(3) The Central or Lowland Group. 
Hois (Perthshire and Forfarshire), . , 

, Ben Clach (Okckrnannanshire), . , . 
id, HiIIb (Edinburghshire and Lanarkshire), 
jrmnir Hills (Haddingtonshire), . . . 


Pent' 

XiSm' 

Mist 

Omnpaie between the Foi 


naw CJttenirev 


) Clyde) 


Feet. 

3429 

4000 

3657 

3178 

3220 

2600 

2700 

1500 


4296 

4406 

3945 

3192 

3900 

4240 

3786 

3126 


1406 

2859 

1878 

2136 

1558 

1220 


(4) The Cheviots (idth the Southern Mighkmds^. 

, ^ ■ ■ .Feet. ■ .■ 

The Lowthers (Lanarkshire), . . ». 3150 

■ Queensberry flill (Dumfriesshire), . . . » « . . 214(1 , 

. Hart 'Fell (Dumfriesshire), ,2651 

Ettrick Pen (SeHrirkshire), . . . . ...... . 2258 , 

Cheviot (between Roxburghshire and Ncrtliumber- 

land), ... • . • - ... . « ,. ,. 2676 . 

'Cross Fell (between Roxburghshire and Cumberland). 

4. Plains. — Betwee.a the mountain ranges tiiere c.re nmn 
valleys, called carses, straths, liauglis, anti dales, under ex- 
cellent cultivation. The chief of these are Stratliuicre, lying 
between the Grampian, and the ' Ocliill liills, and stretching 
through Perth, Forfar, and' Kincardine shire>s ; the Carse of 
Gowrie, on the , iiortli of the Tay ; StraXljeaiii, extending 
along the course of the Earn to the Tay; the Curse oi 
Stirling and Falkirk,, in the valley of tlie Forth ; the ilowi- 
of Fife, lying along the Eden; Clydesdale; tlie Mer&e of Ber- 
wick; and the Howe of Buchan,, H.E. of Ahenleeiisliire. 

5. Lakes, or Lochs.— Tlie lochs—for wiiich Scotland is 
celebrated, and which add so, much to its picture sque scenery 
—are situated chiefly in the north- western or Iligliiand 
region.. The principal lochs in the different regions are . 

(1) In the North-western m' Highland Region. 

Between Dumbartonshire ,and Stirlingshire — Loch Lomo.nd, largest 
lake in Britain; studded, with more than thirty .islands; has 
beautiful scenery. 

In Argyleshire — Loch Awe, 30 miles 'long, 1 to 2 miles broad, . . . 

In Inverness-shire— Loch Ness, 20| miles tong; Caledonian. Oanai 
passe.s through it. Loch Laggsn, 7 miles lo.ng. Loch Arkaig, 
8 miles long, and Loch Quoich, 5 miles long,, both noted for 
wild, rugged scenery. 

In Ross-shire — Loch Maree, 18 miles long by '1| broad. 

In Sutherlandshire— Loch Shin, 17 miles long, 1 to 2 miles broad. 
Loch'Naver and Loch Hope. 

In Perthshire — Loch. Katrine, Smiles long, by 1 'broad; amid the 
picturesque scenery of the Trossachs. Loch Earn.,. 7 miles long. 
Loch Tay, beautiful loch, 15 miles long, 1 to 2 miles broad. 
Loch Rannoch, 10 miles long, Loch Tummel, and Loch Gm-ry, 
on the Tay. Partly in' Perthshire — .Loch Erichfc. 

{t) In the Bouthmi Region. 

In Kirkcudbrightshire — Loch Ken, into which the river Ken. flows. 

In "Wigtownshire — Loch Cree. 

In Ayrshire — Loch Doon, smaB ; source of river Dooti* 

In 'Selkirkshire— St. Mary’s Loch, a beautiful lake, 4 'miles long, ■ 

Loch Leven, in Kiiiross-s.hire, is drained by the, river 
Leven .into Largo Bay. It contains four is.lam!s, on one of 
which are the ruiiiS' of Loch Leven Castle, in which Queen 
Mary was kept prisoner (1568). 

Many indentations of the seji, particularly on the west 
coast, are denominated lochs — e.g. Loch Long^ Loch Pyne, 
Loch Etive, Loch Linnhe, dec. 

6. — Bays, Gulfs ^ a7id Straits . — Tliere are a great many 
intricate bays, gulfs or friths, and straits on all sides of the 
kingdom, owing to the numerous indentations of the sea and 
the number of islands on the north and west coasts, viz. 

The Pentland Frith— between Caithness and the Orkneys. 

Dornoch Bh-itli — a large expanse between Sutherland and Ross. 
Cromarty Frith — between Ross and Cromarty ; a splendid basic. 
Moray Frith — between Ross and Inverness and Nairn and Moray. 
Frith of Tay — between Fife and Forfar and Perth. 

Frith of Forth — between Fife and the Lothians, running inland for 
50 miles; navigable to AOoa, and containing numerous har- 
bours, giving shelter from the storms of the German Ocean. 
Solway Frith — separating Dumfries and Kirkcudbright from Cum- 
berland. 

Wigtown Bay — between Kirkcudbright and Wigtown. 

Luce Bay — in the S., and Loch Ryan, in the N.W. of Wigtownshire* 
Frith of Clyde — separating Ayr and Renfrew from Bute, Argyle, and 
Dumbarton ; an important and beautiful frith, containing several 
picturesque lochs; navigable- for large vessels to Glasgow. 

Loch Long — ^between Dumbarton and Argyle. 

Loch Fyne ^in the S., and Loch Etive and Loch Linnhe, in the 
N.W. of Argyle. 

Sound of Jura — between .Argyle and the island of Jura; and Sound 
of Mull, between Argyle and the island of MuH. 

Loch Broom— in the N.W. of Ross. 

Minch— separating the mainland and the Isle of Skye from Lewis, 
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7. Rivers , — From iBany of the fresh- water lochs numer- 
ous rivers, but few of magnitude, proceed. Most of them 
descend from rugged and precipitous mountains, are rapid in 
their course, cut deep channels in their path, and, with few 
exceptions, are of no use for internal navigation. The fol- 
lowing .are the principal, rivers:— 


Name and Direction. 

Length 
in Miles. 

Counties and Chief Towns. 

Findhorn. N.E. . » 

SO 

Inverness and Naira ; Forres. 

Sp,e?,„N.E,' . . , » 

, 86. 

Inverness and Elgin ; Fochabers. 

Deveron, N.E. . . 

40 

Aberdeen and Banff; Huntly, Tur- 
riff. Banff. 

i)on, E. , , 

60 

Aberdeen ; Inverurv, Old Aberdeen. 

Dee (north), E. . .. 

80 

; 

Aberdeen; Aberdeen, Banchory, Bal- 
later. 

North Esk, E.S.E. 

30 

i Forfar. 

South Esk, E. . . 

40 

I Forfar; Montrose, Brechin. 

Tay, E.S.E. . . . 

' 150 ' 

1 Perth : Perth. Dnnkeld. 

Earn, E. , ... . 

40 

! Perth ; Crieff, Bridge of Earn, 

Forth, E. ... 

115 

1 Perth and Stirling ; Stirling, Alloa, 

-Clyde, W.N.W. . 

100 

j Lanark, Dumbarton, and Renfrew; 
j Glasgow, Renfrew, Dumbarton. 

Tweed, E.N.E. , , 

100 

; Peebles. Selkirk, and Berwick; Cold- 
; stream, Melrose. 

1 Roxburgh ; Hawick. 

Teviot, N.E. . . 

36 

Nith, S.E. . . , 

60 

Dumfries; Dumfries. 

Dee (south), S. . . 

60 

1 Kirkcudbright; Kirkcudbright. 


The only navigable rivers are the Tay, to Perth; the 
Forth, to Stirling ; and the Clyde, to Glasgow. 

8. Capes . — Capes are equally numerous — e.g. 

(1) On the East Coast, 

■Dunnet Head, the most northern point of the mainland, and Dnn- 
cansbay Head — in Caithness. 

Tarbet Ness (running northwards) — in Cromartj^ 

Troup Head — in Banff. 

Kinnaird’s Head and Buchan Ness — in Aberdeen. 

Fife Ness — ^in Fife. 

St. Abb’s Head — in Berwick. 

(2) On the South CoasU 
‘Southerness — in Kirkcudbright. 

Barrow Head and Mull of Galloway — in Wigtownshire. 

(3) On the West Coast, 

•Corsill Point — in Wigtownshire. 

Mull of Cantyre, Mull of Oe, Point of Rinns, and Point of Ardna- 
murchan (the most westerly point of mainland of Scotland) — 
in Argyle. 

Butt of Lewis — in the N. of Lewis. 

Barra Head — S. point of Hebrides. 

Aird Point-— in Skye. 

Cape Wrath — in Sutherland. 

9. Islands of Scotland . — Its islands form nearly one-sixth 
of the area of Scotland, and are one of its most characteristic 
features. They are, for the most part, hilly, rugged, sterile, 
and weather-beaten rocks. 

On the east coast there are only a few unimportant islands, 
principally in tlie Frith of Forth : — 

Inchcolm — near Aberdour, contains ruins of a monastery. 
Inchkeith — Leith (fortified), with an elegant lighthouse. 
The Isle of May — with a lighthouse at entrance of frith. 
The Bass — almost inaccessible, formerly a state-prison. 

The Bell Rock — 12 miles south-east of Arbroath, covered at 
■high water; has a lighthouse 115 feet high. 

On the west coast the islands may be most conveniently 
arranged into three great groups: — 

(1) In the Frith of Clyde, 

Bute — 18 miles long, 5 broad; except towards the H., 
where it is high and rugged, noted for picturesque beauty and 
mild climate. 

Arran — large oval island, 18 miles long, 12 broad; noted 
for the remarkable geological formation of its rocks. 

The two Cumbraes— on the Ayrshire coast. 

Ailsa Craig— a rocky islet off the coast of Ayr, 2 miles in 
circmnfererence, and 1098 feet high. 


(2) The Inner Hebrides — {a) Belonging to Inverness-shire— 

Skye — one of the largest of the Western Isles, 46 miles 
long by 25 broad, remarkable for its lofty cliffs and spar cave. 

Raasay — a small hilly island, chiefly used for pasture. It 
lies between Skye and the mainland of Ross. 

Rum — a small bleak and barren island, lying S, of Skye. 
Eigg — a small island of diversified aspect, and bounded by 
rugged rocks. 

(5) Belonging to Argyleskire. 

Mull— 25 miles long by 20 broad; a stormy, rainy, dreary 
island. On it black cattle and sheep are reared; its agricul- 
tural produce is inconsiderable. 

Isla — south-west of Jura, 24 miles long, 18 broad; is in 
general mountainous, but has much level cultivated land. 

Jura — north-east of Isla; rugged and barren. Of its three 
conical mountains (“ Paps of Jura ”), the highest is 2470 feet. 

Iona or Icolmkili — a very small island of a rugged and 
mountainous aspect, west of Mull An early home of learn- 
ing and religion, founded by St. Oolumba here in 573. The 
ruins of a monastery still reiiiain. Here were interred forty- 
eight Scottish, four Irish, and eight Norwegian kings. 

Staffa — the greatest natural curiosity of Europe, if not of 
the world, a small island on the west of Mull, celebrated for 
its basaltic columns and caverns. Fiagal’s cave is 66 feet 
high, 42 wide, and 227 feet long, presenting a most beautiful 
and magnificent scene. 

Tiree— small, fiat, and fertile, is one of the most valuable 
of the Hebrides. It supplies beautiful marble. 

(3) The Outer Hebrides — a high range^ 140 miles long. 

The Hebrides or Western Isles (anciently Ebudes), consist 
of 200 islands, of which 70 are inhabited. They are all 
rugged and barren, cold and moory. The principal islands 
in the range are: — 

(1) Lewis and Harris — really forming one long island. 
Lewis is in some parts very hilly; in others, low, mossy, 
or covered with lakes. The chief arable land is on 
the shore, or near Stornoway, the only town of the Outer 
Hebrides. The soil and climate combine to keep Lewis 
wretched and desolate. Harris, the southern portion, is 
mountainous, steep, wild, and, with the exception of a few 
small patches here and there, uncultivated, 

(2) North Uist, Benbecula. South Uist, Barra, &c. With 
the exception of Barra, which is wonderfully fertile, these are 
almost all covered with rocks, lakes, or bogs, present a wild and 
dreary appearance, and produce a very scanty vegetation. 

On the ocean north of Scotland thereare two distinct groups : 

(1) The Orkney Islands (Orcades), sixty-seven in number 
— of winch twenty-nine, tolerably fertile, are inhabited — 
separated from the mainland by the Pentland Frith. They 
are destitute of trees. Their appearance is inviting. Sanda 
is called the granary of the Orkneys, 

(2) The Shetland or Zetland Isles, a group 48 miles N.E. of 
the Orkneys. There are upwards of 100; thirty-two of them 
are inhabited, the others are small verdant isles, on which 
cattle and sheep are pastured, or are sterile masses of rock. 

The largest is called the Mainland. It is 55 miles long, 
from 3 to 10, and in one part 24 miles broad. Yell is the 
second, and Hnst the third in size ; the others are all small 
Shetland is famous for its extensive cod fishery, its breed of 
small ponies, and its fine wool. 

From their high latitude, daylight at midsummer never 
totally disappears; in winter the nights are proportionally 
long and dreary. In December the sun is above the horizon 
5 hours and 20 minutes. 

Scotland is divided into thirty-three counties or shires, 
which are as follows: — 

(1) Northern Counties, Eleven, 

C.otmty and Area Distinguishing- Features — County 

(in square miles). and Chief Towns. 

Orkney and Shetland Formed by the islands bearing these names* 
(927), Kirkwall in Orkney, Lerwick in Shetland. 

Caithness (686), . . Mountainous; great herring fishery on csoast 
Wick, a seaport; seat of a great herring 
fishery. 
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■ County and Area 
(in square miles). 

Sutlierland (2027), 


Ross and Cromarty 
(3129), 


Inverness (4088), 

Hairn(178), . . . 

Elgin or Moray (475), 

Banff (640), . . , 

Aberdeen (1955), . . 


Kincardine or Mearns 
(388), 


Distinguishing Features— County 

and Chief Towns. 

Mountainous; deeply indented by seas; gneiss 
prevails. Donioch, royal burgh, on Dornoch 
Frith. 

Mountainous, with some fertile tracts, the 
former inclosing many detached portions of 
the latter. Cromarty, finely situated on 
south shore of frith of same name; manu- 
factures sailcloth, sacking, cordage, &c. ; 
birthplace of Hugh Miller, geologist and 
litterateur. 

Largest county ; extends entirely across the 
country; includes Skye, the Outer Hebri- 
des, &c., except the north of Lewis. 
Inverness, near where the river Ness joins 
the Moray Frith; capital of the High- 
lands, delightfully situated; 5 miles N.E. 
the battle of Culloden was fought in 1746. 

Small but fertile county, south of the Moray 
Frith. Nairn, at naoiith of the Nairn, on 
Moray Frith. 

Except the upper mountainous districts, 
fertile. Elgin, 5 miles from sea ; ancient 
cathedral, one of the most magnificent 
ruins in Scotland. 

Greater part mountainous (Cairngorm, 4095 
feet) ; well watered, Banff, at mouth of 
Deveron, a seaport, castle. 

Comprises Mar, Garioch, Formartin, and 
Buchan, the first mountainous, the others 
fertile. Aberdeen, a seaport, extensive 
trade and manufactures ; built of granite, 
seat of a university ; capital of the north 
of Scotland. Peterhead, a seaport, fine 
harbour, large fisheries’ trade. 

Surface varied. “ How of Meams ” fertile. 
Stonehaven, good harbour, considerable 
trade. Dunottar Castle (in ruins) loO 
feet above sea. LaurenceMrk, birthplace 
of James Beattie. 


County and Area 
(in square miles). 

Stirling (447), . . 


Argyle (3213), 


Bute (217), 


Distinguishing Features — Comii> , 

and Chief Towns.' 

Fertile, lying between the Forth and Clyde., 
Stirling, on the Forth, commands a noble ■ 
pro.spect; ancient castle, was a favourite 
residence of the Scottish kings. Fiilkirk,,, , 
has large cattle-markets, called tnfsU; \ 
Carron iroiiworks. FcHmiickluirn, thriv- , 
ing iiiamifacSuring \ sci m* battle 

between Rcdsert Bruce and Edwiird, II. 
(24th June, IBM I 

Miieii iudeufed by arms vsf i/io sea; r.miantic 
hill and kike scenery. Campludlown, a 
seaport, at tlie head of a beaiitli'ul hay. 
inverary, seiijuirt west of Lochfyne; seat 
of the Duke of Argyie. UIj.'Ui, .vuuniier 
and iKsalih ra^ort. 

. * Comprising tie* islands of Bute, Arran, I itch- 

maniock, and the Ciindmaes; KuiLcsjy, 
Tiorrii-east, liut* hay, sea-’o '.lidug ani 
health resort. Hnniick, magni Iceiit 

scmiery. 

(3) Smith ir-rn C'ranties, Thirteen. 


(T) Middle Nine. 

Forfar or Angus (875), Fertile, noted for its breed of cattle. Dun- 
dee, on Frith of Tay, a large and com- 
modious seaport, great shipping trade, 
extensive linen manufactures, excellent 
technical colleges and schools. Arbroath, 
seaport, considerable trade; ruins of an 
ancient abbey. Montrose, flourishing sea- 
port at month of South Esk. Forfar, 
agricultural centre in valley of Strath- 
more. Brechin, mannfactm'ing town, once 
an episcopal see, 

Perth (2527), . . , Comprising Monteith, Breadalbane, Ran- 

noch, Atbole, Stratheam, Stormonnt, Bal- 
quhidder, and the fertile Carse of Gowrie. 
Perth, on the Tay, an ancient city, 
delightfully situated amid beautiful scenery. 
Scone, where the kings of Scotland used 
to be crowned. 

Fife (492), .... Beautiful, varied, and fertile county. Dun- 
fermline, west of Fife, rnin.s of its ancient 
abbey and royal palace; linen manu- 
factures. St. Andrews, a very ancient 
city, the seat of a university, once the 
ecclesiastical capital of Scotland; ruins 
of ancient castle, chapel of St. Regulns, 
and noble cathedral. Kirkcaldy, on Frith 
of Forth, seaport, carries on considerable 
trade; birthplace of Adam Smith. 

Kinross (72), , • . Small inland county, west of Fife. Kinross, 
on west of Lochleven (where Mary Queen 
of Scots was imprisoned), manufactures 
shawls, plaids, cottons. 

Clackmannan (47), . Very small, on north side of the Forth. 

Alloa, fine town, north of Forth, brisk 
trade. Clackmannan, 160 feet above 
Forth; Dollar. 

Dumbarton (241), . In the West of Scotland, varied surface. 

, ^ . Dumbarton, on Clyde, ancient strong 

castle, ^on a precipitous rock, Helens- 

’'K burgh;'* Benton*. . . * _ : ' - 


Haddington or East 
Lothian (270), 


Edinburgh or Mid- 
lothian (362), 


Linlithgow or West 
Lothian (120), 


Berwick (460), 


Roxburgh (665), 


Selkirk (257), 


Peebles or Tweeddale 
(354), 


Lanark or Clydesdale 
(881), 


Kirkcudbright (897), 
Wigtown (486), . 


Very ferrilc, agriculture in great perfection. 
Haddington-on-Tyue, com and wool mar- 
kets; old collegiatB abbey church ; birth- 
place of Alexander II. and John Knox. 
Dunbar, seaport, shipbuilding, castle. ■; 
North Berwick, summer quarters. 

Metropolitan county, very fertile and well 
cultivated, rich in coal, iron, and freestone. 
Edinburgh, metropolis, seat of the (;ourts 
of law, and of a long-celebrated university, 
is a beautiful city, perhaps unequalled in 
Europe. Leith, on Frith of Forth, the sea- 
port of Edinburgh, Ij miles distant, im- ■; 
portant shipping trade. Dalkeith, 6 miles 
south of Edinburgh, beantiful town; Dal- 
keith Palace, the seat of the Duke of 
Buccleuch, is near. 

Fertile, dies along south side of. Frith of 
Forth. Linlithgow,, noted for the rums'", 
of the noble palace in which Queen Mary 
was born. 

Fertile and well cultiv.ated, lies in the south- 
east of Scotland; traversed by Lmiimer- 
mnirs. Duns, market-town. Coklstream, 
Eyemouth, seaport. 

, A border county, fertile, well-watered. 
Hawick, a thriving manufacturing town. 
Melrose, on the Tweed, noted for its 
magnificent abbey, founded by David L, 
in 1136; the ruins are the most entire 
and beautiful in Scotland. Kelso, at 
junction of Tweed and Tcviot, beautifully 
situated town, noted for tbe ruins of a 
magnificent abbey. 

. Pastoral uplands, arable along rivers Gala, 
Ettrick, Yarrown Galashiels, on the Gala, 
noted for its woollen manufactures. Sel- 
kirk, hosiery, &c. 

Agricultural and ptistoral, lying along both 
sides of upper coarse of the Tw'eed. 
Peebles, anciently a Scottish mint-town ; 
weekly market, archery centre. 

Divided into Upper, Middle, and Lower 
Wards, one of the most important counties. 
Glasgow, on the Clyde, the first city in 
Scotland for population, manufactures, 
commerce, and wealth, extensive cotton 
and other manufactures, a great trade 
with America and the West Indies; a 
flourishing university. Lanark, near it are 
the celebrated Palls of Clyde. Hamilton, 
near junction of Avon and Clyde, Duke 
of Hamilton’s splendid palace. Airdrie, 
thriving town, centre of coal and iron 
works. 

Maritime county, surface varied, pastoral. 
Kirkcudbright, on Dee, excellent harbour. 

, Maritime county, undulating, south-west 
angle of Scotland. Wigtown, royal burgh, 
considerable trade ; seaport 
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.Dumfries, (1062), 


, CottiUf and Area . Distinguishing Featiires-'-CoiiTity 

(in square miles), " and Chief Towns. ' ■■■ 

Renfrew (245), .. , Lies along Glycie, seat of great trade and 

manufaenres. Paisley, manufact'ares silk, 
cotton, and fancy goods, &c. Greenock, 
at mouth of Clyde, the principal seaport 
of Scotland, extensive trade; the birth- 
place of James Watt (1736). 

Ayrshire (1128), . . On south-west coast, comprises Garrick, 
Eyle, and Gunn ingham, noted for agri- 
culture, cattle, and dairies, Ayr, noted 
for associations with the poet Burns. 
Kilmarnock, the seat of considerable 
woollen manufactures. Ardrossan and 
Girvan, seaports, considerable trade in 
coals, &c. ' ■ ■ 

Dumfries (1062), * . .Comprises Eskdale, Annandale, and Niths- 

dale, a fertile and important agricultural 
^ Dumfries, on Nith (9 miles 

from Solway B’rith), a handsome town, 
where Burns died; Lincluden Abbey. 
Ecciefechan, birthplace of Carlyle. Moffat, 
mineral springs, health resort. 

10. Vegetable Productions — These are specifically the 
same as in England, but from the higher latitude and gene- 
ral altitude of the land, they partake more of an alpine 
character. Many of the forest trees of England cannot 
withstand the severity of a Highland winter, but in the 
Lowlands they arrive at the usual perfection. The native 
pine and birch alone arrive at maturity. In Scotland, we 
reach the limit at which timber trees grow. As a large extent 
of surface is occupied by sterile mountains, elevated moors, 
rocks, bogs, and morasses, the cultivable lands are limited. 
All the common grains are cultivated in the Lowlands; but 
oats, and a coarse variety of barley, are the main grain crops 
grown in the upper districts of the Highlands and Islands. 

11. Animals, — The animals of Scotland are specifically 
the same as in England, but present characteristic differences. 

The Domesticated Quadrupeds are smaller in size. Several 
breeds of animals are peculiar to Scotland-— the Clydes- 
dale, Galloway, and Shetland horse; the Aberdeenshire, Ayr, 
Fife, Angus, and West Highland ox; the Cheviot sheep of 
the south, and the blackfaced hardy wether of the north. 
The stag, the roe, and the wild cat are the wild animals 
peculiar to the Highland mountains. 

Birds. — Grouse, partridge, woodcock, blackcock, ptarmigan, 
and capercailzie are abundant in several localities. 

Fisk. — The rivers of Scotland produce salmon, trout, pike, 
and perch, but there are fewer species of fresh- water fish in 
Scottish than in English waters. 

12. hidustries — The cotton manufacture, extensively car- 
ried on in Lanark and Renfrew, with Glasgow and Paisley as 
its centres, and also in Ayr, Perth, Aberdeen, &c. Paper- 
making is conducted on a large scale in Midlothian, Fife, and 
Aberdeen. Iron and steel manufacture is carried on in the 
counties of Lanark, Stirling, and Ayr; engine- building, ma- 
elunery, and shipbiulding are carried on extensively at Glas- 
gow, Dumbarton, Aberdeen, Arbroath, &c. Type- founding, 
printing, and publishing are conducted on a large scale in 
Edinburgh and Glasgow. Leather, chemical products, glass- 
wares, soap, &c., manufactures, brewing, distilling, &c., em- 
ploy considerable labour. The chief mineral productions of 
the country are: — Limestone and clay, for tiles and bricks, 
are found in almost every county. Granite of excellent 
quality is wrought at Aberdeen, Peterhead, and Kirkcud- 
bright. Marble is worked at Assynt, serpentine at Portsoy, 
slate at Baiiachulish, in Aberdeenshire, &c. Building stones 
of first-rate quality are found in Fife, Midlothian, &c. Coal 
occurs in Fife, Midlothian, Linlithgow, Stirling, Lanark, and 
Ayr. Alum is procured from the coal-shales near Campsie 
and Hurlet; ironstone in most of these coal-fields, but chiefly 
at Lanark. Lead is in a great measure a product of the 
Lowther Hills, and silver is extracted in small quantities from 
the lead. Strontian, as a carbonate, is found in Argyleshire. 
Precious stones, as garnet, rock-crystal, cairngorm, agate, 
&;c., are abundant. 

Extensive and flourishing as the various manufactures 
have become, the commerce of Scotland has more than kept 
VOL. m. 


pace with them. Internal communication is greatly facili 
tated by railways, whose numerous branches, in addition to 
excellent macadamized roads, canals, &c., vastly contribute 
to the development and ready transfer of all the mineral 
resources and much of the agricultural aud manufacturing 
produce of the country. 

THE FREFCH L ANG-IT AGE.-~-GH AFTER XYL . , ; ■ 

I SYNTAX OF THE SUBJUNCTIVE — CORRESPONDENCE — PliAGTIOAL 

' ■ -HINTS FOE FUTURE STUDY— -CONCLUSION.' ■ 

: - THE. SYNTAX OF THE SUBJGNCTIYE MOOD. 

The indicative mood is used to express a thing as a fact, 
while the subjunctive represents it as a conception of the 
mind. As it entirely depends on the idea intended to be 
expressed, whether certainty or uncertainty, inforniing or 
ordering, be implied, and as it fre([uentiy occurs that the 
same verbs have very diflerent implications, one verb some- 
times governs the indicative and sometimes the subjunctive, 
according to the specific signification in which it is used; 
as Saves-vous quHl est d Paris? Do you know that he is in 
Paris ] Savez-vous qu’il soit d Paris ? Do you know if he is 
in Paris? Thus e^itendre, to hear, pre'tendre, to aifirm, dire^ 
to tell, 4crire., to write, require the indicative; but entendre^ 
to intend, to wish, q/dtendre^ to insist upon, I'iiVg, to order^ 
ecHre, to order (in writing), require the subjunctive: e,g. 

Je i’enterids qui fait du bruit, I hear him making a noise. 
J’entends que vous fassiez cela, I will ham you do that, 

II pretend qu’il a fait son devoir, He pretends he has done his duty. 
II pretend que nous fassions notre 

devoir, Be will have us do our duty. 

Hence the subjunctive mood is used in subordinate sentences 
after verbs and conjunctions expressing oi' implying — 

(1) A wish, command, or necessity. Therefore the impera- 
tive, followed by que, implying request or command, generally 
requires the next verb in the subjunctive. 

(2) Any doubt, ignorance, or uncertainty — as in verbs oi 
saying and thinking used interrogatively or negatively. 

(3) Some affection of the mind; as joy, sorrow, disgust, 
regret, fear, surprise, &c. 

: (4) A purpose, result, concession, or supposition. 

The following are a few of the more common verbs m the 
foregoing classes — viz. 

Douter, to doubt. Exiger, to require. 

Craindre, to fear, ■ Nier, to deny. 

Avoir peur, to he afraid. i Souliaiter, to wish. 

Commander, to command. ; Etre charm6, to he delighted, 

Defendre, to forbid. Etre fach^, to be sorry. 

Impersonals like the following require the subjunctive: — 

II faut, it is necessary. j 0 est juste, it is faii\ just. 

11 importe, it matters. 11 est iujuste, it is unfair, unjust, 

II convient, it stdts, II suffit, it is suficient. 

II est facheux, it is vexatious, i II semble, it seems. 

II importe que vous soyez atteutifs, it is necessary that you should 
be attentive. 

But impersonals which express a certainty, as il est cer- 
tain, sdr, clair, Evident, wai, &c.; il arrive, it happens; il 
re'sulte, il demmit, it follows; il paratt, it appears, &c., take 
the indicative, unless when used interrogatively or nega- 
tively; as II arrive souvent qu^on est trompd. 

The subjunctive mood is used after the relative pronouns 
qui, que, dont, lequel, laquelle, on, when they follow^— 

(1) A superlative; as Voits Hes Vhomme le plus savant que 
je connaisse, You are the most learned man I know. 

(2) The indefinite pronouns quelque, whatever; qui que 
ce soit, whoever; persomie, nobody; pas un, not one; rien, 
nothing; as Je ne connais personne qui soit ausd Jkr que 
vous, I know nobody so proud as you. 

(3) Ordinal numbers; as Vous Hes le premier homme que 
j^aie rencontrd aujourdYiid, You are the first man I have met 
to-day. 

(4) Le seul, V unique, le dernier ; as (Test le sent hommt 
que jepuisse consuUer, He is the only man I can consult. 

(5) Pas un, aucun, rien, peu, when these words are pre- 
ceded by ilv a, il n?y a, il est,il Fest, &c.; as II Fy a rien 
qui rafraicfmse Vdme comme une bonne action, Nothing re- 
freshes the soul so much as a good action, 

: ■ ' . 27—28 . 
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Interrogations and negations require the subjunctive, be- ; 


cause they naturally imply a doubt; as 
Je crois qu’il est honaete hoinme, / b6licv6 that he is an ho 7 iest man* 
It is tnie that you are ill. 


It is not true that you are ill ! 
Doyou believe that he is anhonest 
man 9 

Is it true that you are ill f 


11 est vraz que vous etes iiutlade. 
n n’est pas vrai qize vous soyez 
malade ! 

Croypz-vous qu’il soit honn^te 
horame ? 

Sst-il vrai que vous soyez rnalade? 

Unless tlie speaker has really no doubt of the matter men- 
tioned in tize question, or u'hen the interrogation is merely an 
oratorical turn ol phrase, which afiirms more strongly, in which 
cases the indicative is used; as 

Yous ai-je dit que moii pfere est Have I told you that my father 
arrive? has come? 

Oiihliez-vous done qu’il est votre Do you foryeti, then., that he is 
p^re? your father? 

If the two clauses of a sentence are joined by any of the 
conjunctions given in Class IL, p. 882, use the subjunctive 
after them; as Pritez-lui votre Ivvre a fin quHl puisse e'er ire 
son theme, Lend him your book that he may wu’ite out his 
exercise. (See other examples, p. 882.) 

The subjunctive is used when in exclamative sentences the 
indicative is omitted by ellipsis; as Que je meure si je ne me 
venge pas! May I die if I do not avenge myself ! 

The tense of a verb in the subjunctive mood must be 

brought into exact concord with the tense of the antecedent 

verb of the principal clause, i.e. the one on which it depends. 
The present, the future, and the imperative are followed by 
the present subjunctive to express a simultaneous action, and 
by the perfect subjunctive to express an accomplished action: 
Nous regrettons qu’il soit malade. 

Nous I’egrctterons > m* 

Ne regretttiz pas ) qu’il ait ete malade. 

The imperfect, the perfect, the indefinite, the pluperfect, 
the anterior, and the conditional are followed by the imper- 
fect subjunctive for a simultaneous action, and by the plu- 
perfect subjunctive for an accomplished action; as 
Nous I’ftgrettions, nous regrettS,mes 
Nous avons (avions, efimes) regrette [ qu’il ffit malade, 

Nous regretterious f qu’il eut ete malade. 

Nous aurions regrette ) 

The present subjunctive is, however, often used after the 
indefinite; as 12 est parti, quoiquHl pleuve, He has gone out 
although it rains. 

French writers often use the infinitive instead of the sub- 
junctive, when the person which is to be the agent of the next 
verb is with sufficient exactnes.s pointed out, either by a 
dative coming before or by the context; as 
J’esp^re pouvoir revenir demam^ 


I hope to he able to return to- 
morrow. 

Je Grains de tom her malade 
I am afraid of falling ill, 

Je crois I’enteiidre 
I believe i hear him, 

Dites-lui de venir 
Tell him to come. 


^ J’espfere que je poiin*ai revenir 
demain. 

J hope that I may be able to re- 
turn to-mor?'ow. 

J e Grains que je ne tom be malade 
I am afraid lest I fall ill. 

Je crois que je Fentends. 

/ believe that I hear Mm, 
Dites-iui qu’il vienne. 

KTell him that he may coTne, 

— 
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HINTS ON FRENCH LETTER-WRITING. ' 

The common saying that the law of letter- writing is— -to 
write as yon would speak, is quite correct in so far as it means 
that a simple and unaffected style ought in general to be used. 
But in most cases— because writing implies time to choose and 
arrange botli ideas and expressions— it is the custom to expect 
that a letter shall be somewhat more precise in statement, and 
rather more agreeably turned, than conversation usually is. 
Too much B>Tt, however, is as unsuitable as too much easy- 
going familiarity. A letter properly written — both in what 
is said and in the manner of saying it— should differ ac- 
corfling to the relative position of writer aiid recipient. Re- 
spect, duty, friendship, superiority, and inferiority have each 
a special language, and good sense, good feeling and tact, as 
, well as a knowledge of expression, are required to Mt the 
azark in each case happily. 

In business letters, wit and playfulness are ofit of ' place. 


without preamble or circumlocution, state your business- 
saying exactly what requires to be said— and no more. Let; „ 
each distinct item be explicitly expressed, and pass from one 
to another without any formal phraseology. In letters of ■ 
solicitation — applications for situaliuns, favours, orders, &c. ' 
—the tone should be respectful in ]!roporiion to the position • 
of the person addressed and the object aimed at in tli(‘ letter. 
Letters of reconmimniaiion should he cordhii }’et guardeti, 
and explicit yet neatly turned. L<Uturs of ml rice ought to 
be kindly, plain, reasonable, full of goot! reeling, free from 
dictatorial abriiptiiess or language likely to wound. 'When a 
letter oi censure requires to be written, be caiiLioiis and pru- 
dent. Be as polite as possible; do not emliiller yuur ]»li rases 
unnecessarily, carefully avoid {‘xngge rating what it. com- 
plained of, and soften the words of iilam? as f;ir as is con- 
sistent with the object of the comnmnicatioii, while fnuikand 
natural in explaining tlie cause of disfdcjiou-c. 
letters ought to be serious, soothing, simple, grave, encensrag- 
ing, and while sad yet liopcful in leticiv nf frit 
familiarity, wit, and even banter are isernii.'^d'hle, but these 
ought neither to be rude nor roiigiz. Freedom of style and 
humour of narration are quite in place. In regard to faniihar, , 
friendly, or polite letters, letters on family affairs or ailairs of 
the heart, no one can give ad\dce, except it be (1) never use 
a “imiver.sai letter- writer,” and (2) mind the old saying — ' ' , 
“ Look into thine own lieart and write.” 

The French place the date of their letters mdifierentiy at 
the beginning or the end. In business it is the rule to place 
it at the right-hand corner of the top of the letter, just below 
the address of the sender. 

At or about an eighth part of the page from tiie top write 
on a single line the word Monsimir, Madame, or Mademoi- 
selle {Sire to kings, Moriseigneur to princes and church dig- 
nitaries, from bishops upwards — all according to their rank). 
Begin the letter just a little nearer the left side than the 
middle of the page. If it is necessary to turn over a page, 
the second {i.e. the reverse) is begun nearly at ivhere tlie title 
was written on the previous page, thougli with equals and 
friends it is not necessary thus donner la ligne. 

Avoid, in letters to .superiors, the use of the second person, 
and use instead some suitable, periplirastic form ; e.g. Mon- 
simr, Sc., Votre Excellence, Votre Grandeur, Votre Emi- 
nence, Votre Altesse, Votre Majestd, Monsieiirle President, Sc, 

At the close of a letter, as if beginning a new paragraph, 
(1) write fai Vhonnewr fetre (or Je szm), avec respect {estime, 
consideration, Sc.); (2) repeat the title used at the eomrnence- 
ment, and, as formerly, on a single line; (3) on a new line, 
nearer the right-hand corner, put the words Votre trh-hiimUe 
et trh-oheissant servitezir; and (4) affix your .signature, taking 
care, if you intend to place the date at the end, that you have 
space to WTite it distinctly in the left-hand corner. If, how- 
ever, the letter is to a friend, an equal, or an inferior the 
paragraph phrase may differ; e.g, Je suis, avec les sentiments 
les plus ddstmgudes (or avec attachment, Sc,), Votive (a.s be- 
fore)— -the form obviously depending on the relations existing 
between the persons. Politeness requires tiiat in wanting to 
a superior no compliments should be sent to any third party 
Or any postscript be added. 

The title put on tlie superscription or addi'ess should cor- 
respond with that mis en vedette at the commencement of the 
letter, and the formula by which the person has been refen’ed 
to in the body of the letter. 

As business letters are most likely to require the care of 
the majority of students, we give a few specimen forms for 
beginning and ending these: — 

Londres, 9S Cannon St,, 

Monsdeur Emile Mongeot, Janvier, 1S90. 

Monsieur^ 

J^ai VlionneuT de vous annoncef 

que, Sc. . . . 

J s vous prie de disposer libremmt de mes services id. 

Je mis, avec une haute consideration, 

Monsieur, 

Votre tres-hunible et trhs-oMissant serviteur, 

JOEN GARDINER. 
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Limrpool^ 13 N. Quay, 
le k Octohre, 1890. 

. Mmsieur, 

JS^ous avons le plaisir de mus accuser 
■r^cqMon de votre lettre ch 10 du passe', dc. . . . 

Bans I'attente de vos nmtvelles, notes mus saluons mec une 
parfaite estime. 

Monsieur, 

Fos Men ddmue's serviteurs et amis, 

GUILLAUME DUFORT ET FILE. 

Messieurs, 

La presente notts sera remise par if. 
Gustave Kampma7hn de Paris, agent de V estimable maison 
Anig. Boyer et de. de la menu ville, avec laquelle fai eu 
-occasion de faire des affaires conside'rahles, dc. . . . 

S'^il avail besoin de quelqties renseignements, Je vous serais 
mfiniment oblige de les lui fournir, et votes serai egalement 
recon/naissant de tout autre service que vous pourrez avoir oc- 
casion de lui rendre, me confiant, d cet igard, en votre hien- 
■viellance accouturnee. 

Agriez, Messieurs, mes salutations les plus affeciueuses, 
EMILE DE B0FNECH08E. 

A Messieurs Guillaume Duport et Fils, 

Liverpool, 13 N. Quay. 

Lyon, le 2^ Dec. 1890. 


Birmingham, 7 Aston Road, 

A. M. E. Sommer, Le 4 March, 1890. 

Monsieur,. 

Nous avons ILonneiir de vous ad- 
dresser id la signature de -notre client M. Pierre Jullien, 
dont nous vous prions de voidoir Men accueillir les trades 
jusquid concurrence de 200 livres sterling (£200), et sous 
■notre gar antie. 

Nous avo'ns Vhonneur dIUre, 

Motisieur, 

Fos trhs-humbles et trh-ohHssatits serviteurs, 

ROBERTS S THOMSON. 

: — 


HINTS FOB. FUTURE STUDY—COHOLUSION. 

The student who has assiduously followed the course of 
lessons which we have prescribed for him may now really 
congratulate himself on having reached the end of the most 
iaborioiis portion of the task undertaken. He should possess i 
so much familiarity with the subject that any further work at 
the Prench language should be more of a pleasure than a toil. 
He should by this time have acquired a fair knowledge of the 
.grammar' — including accidence, syntax, pronunciation — and 
iiiade himself master also of a useful, varied, and pret ty ex- 
tensive vo{;abu]ary. He ought to liave a good, serviceable 
knowledge rU' the forms, and a correct idea of the nature and 
peculiarities, of tire language, as well as a clear perception of 
the difiicuities it presents. His studies will in the future 
partake less largely of the character of a conKScientious but 
almost blindly coniiding “ grinding up ” of a toilsome daily 
task. He can, we may fairly assume, criticise the progress 
he has made in the work to wdiich he set himself, gauge his 
attainments and the estimated relative importance of each 
days work, in reference to the whole task on wdiich he has 
been engaged, and wdiicb we hope he means to pursue. 

We have not hesitated to impress on his mind that the 
acquisition of the French language, like the attainment of all 
knowledge, is beset vvitli difficulties which only patience and 
industry can overcome. A correct method of learning, a 
faithful effort to follow out details, and a good memory to 
retain the facts which have been taught and studied, help 
, greatly to simplify the work. The acquirement of a practical 
knowledge of a language, however, is not and cannot be the 


labour of a few months, but of years; and no true and wise 
student will treat otherwise than disdainfully those numerous 
brochures and pamphlets which hold out persuasive promises 
that by their aid a new language can be acquired in little 
more time, and with little more work, than is needed to learn 
a new alphabet. This will appear at once to any reflecting 
mind. A language, though consisting of words, is not a mere 
set of counters, one of which can be taken up and replaced by 
another. Their use is the result of associations and influences, 
and the constructions into which they fall are the consequences 
of mental habits which difier in every nation. To employ 
individual words correctly requires a good mem ory , aided by 
a quick judgment, and to construct sentences rightly the 
student must learn to turn his thoughts into the form which 
accidence has taught him, and to arrange them in accordance 
with the settled syntax of the language engaging attention. 

There are four distinct stages in studying a language — viz. 

1. Ability to read it, which implies (1) a know^ledge of the 
meaning of single words, and (2) an appreciation of their rela- 
tion to each other when arranged in sentences. 

2. Ability to understand it when spoken, which requires 
(1) aptness of ear to receive sounds; (2) readiness of mind to 
transform these into words; and (3) capacity to form these 
words into their equivalents in thought. 

3. Ability to speak it, which depends on (1) distinct arti- 
culation; (2) command of words; (3) clear notions; and (4) 
habitual sense of the laws of syntax. 

4. Ability to write it, which involves (1) a ready acquaint- 
ance with grammar; (2) a knowledge of idioms; and (3) the 
study of style. 

The student ought now not only to be able to acquit him- 
self well in the first stage, but should have laid a solid founda- 
tion for progress in the other three stages. The reading of 
French will not, of course, be quite easy to him even yet, but 
if he will get any of the tales of Jules Verne, or the novels of 
Erckmann-Ohatrian (say '^‘Waterloo”), and set himself as a 
daily task the perusal of a few pages, keeping by his side and 
using his dictionary freely for all unfamiliar words, and re- 
ferring to the lessons in grammar supplied in this course for 
the explanation of any sentences the construction of which 
he may find obscure, he will be surprised to find how soon he 
will be able to read off' the meaning— which ought not now 
with him to be a word for word translation— of whole sen- 
tences and paragraphs, without help save that furnished from 
his own memory. Most probably before finishing the story 
the interest will have proved to be so strong and the reading 
so easy that he may be tempted to use Ms dictionary even too 
little, eager rather to make a hasty and random guess at the 
meaning of words than interrupt Ms reading by conscien- 
tiously looking them up, as he should do, in the dictionary — a 
duty which as a student he ought never to neglect. If, how- 
ever, he find the fascination too strong, lie ought to pencil 
the unknown or puzzling words for future reference. 

After finishing one book thus, it is well to read another by 
the same author ; for each writer has his own pet vocabulary 
of words and his own peculiar turns of phrase. In these he 
is accustomed to express his thoughts; and having got into 
his way, it is advisable to secure the full profit of the know- 
ledge gained, and see how this explains the fact that the 
student always finds the first work of each author he reads 
the most difficult one. Each fresh author has Ms own voca- 
bulary, idioms, and peculiarities of style, associations, allu- 
sions, &c., and at first these new things are troublesome to 
get acquainted with — though when mastered they possess a 
charm for us. It is one of the delights of reading thus to 
find out and feel the special flavour and aroma of an author’s 
style, and to perceive the fine felicities in which the minds of 
various men set forth their perceptions of facts and their 
thoughts regarding affairs. 

This is the true understanding of a language, when we can 
compare and contrast the different means by which human 
speech interprets human thought, and can thus gain an in- 
sight into the operations of the mind and the inner influences 
of life. Thus speech aids the intercourse of minds. 

The acquirement of fluency in speaking a language, or readi- 
ness in understanding it when spoken, implies of course tiiat 
the student has the advantage of some one to converse with. 
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Much can indeed be done to overcome difficulties by reading 
aloud, with special care and distinctness, to ones self, and 
more still by one student alternately reading aloud to another, 

Of by readlnci such dialogues as may be most easily got^ in 
books. Much can also be done by the student endeavouring 
to think in French — that is, transfuse his ideas immediately 
into French— instead of first thinking in his own language 
and tlien translating each English sentence into French. In- 
genuity may even be exercised by the student’s endeavouring 
to carry on imaginary French conversations with himself, and 
so acquiring a fluency of utterance by dogged perseverance. 
But of course all tliese plans, useful and possible though they 
are, are only secondary. A ’perfect mastery of the French 
language as spoken can only be thoroughly and properly 
acquired by contact and conversation with Frenchmen— men 
w’nose minis are “ native and endued unto ” the associations, 
phraseology, idioms, and vernacular specialties of the lan- 
guage, not of books, but of everyday life. ^ 

The writing of French is the most difficult task of all, 
though one at first sight would scarcely think so. Many 
Englishmen can read French, and many of these can, even 
with considerable aptness, converse in it; but the number 
who can write it idiomatically, fluently, and correctly is small 
indeed. To attain to this, the highest pitch of perfection in 
French writing, a perfect knowledge of spelling, accentua- 
tion, accidence, syntax, idioms, and a copious vocabulary 
are necessary ; but besides this, the order and movement of 
thought and tlie method of expression also demand the utmost 
care, that we may be natural, clear, melodious, choice, and 
elegant in composition; and it is fortunate that in the attain- 
ment of these the private effort of the individual and the zeal- 
ous study on which he engages are the most important means 
of attaining ultimate and unexceptionable success. Perhaps 
on this subject these lines by Boiieau may be worth reading — 

“ Sans cesse, en ecrivant, variez vos discours. 

Un style trop ^gal et toujours uniforme 

Ell vain brille k nos yens, il faut qu’il nous eudorme. 

On lit pen ces auteurs, nes pour nous ennuyer, 

Qui toujours sur un ton semblent psalmodier. 

Henreux qui dans ses vers salt d’une voix legbre 
Passer du grave au doux, du plaisant au s^vhve I 
L’ennui naquit un jour de ruuiforraite.” 

The student who desires thoroughly to prepare himself for 
acquiring such fourfold power over the French language 
as we have been speaking of, will perceive that it is most 
essential that he should revise entirely all the French lessons 
which have been placed before him in this course, devoting 
his efforts especially to the strengthening of his recollection of | 
the more important paradigms, rules, and explanatory pass- i 
ages, learning those with care which he had previously passed 
over as uninteresting or tedious, and making frequent en- 
deavours to invent fresh exercises similar to those which have 
been suggested in various lessons, so as at once to test his 
knowledge of what he has read and to stimulate his mind to 
activity in attaining fluency of style and utterance. We would 
not, however, advise him to begin this course immediately, or 
to continue it to the exclusion of careful and well-chosen 
reading of the best French authors. Let him, we would say, 
at least first read the lessons we have now provided on French 
literature ; and on doing so he will see— as in a small map of a 
large continent— somewhat of the treat which is in store for him 
when he begins to apply the knowledge which he has hitherto 
been painfully acquiring to engage in converse with the highest 
minds and the most vital thinkers among the French. He 
will then with fresh zeal renew his old studies — grammar 
and syntax— in order that he may be able to read in their' 

^ mother tongue, and with a fuller appreciation of their worth, 
the writings which make up the literature of perhaps the most 
cultured, and certainly the most artistic, nation in Europe, 
Let it not^ be forgotten also that France is a country to 
wMch access is easy, and that an acquaintance with the lan- 
guage of its inhabitants greatly enhances the comfort of a 
reridence and the delight of a visit to that neighbouring 
nation,^ Its social life, its national history, its humotirs, and 
the daily occurrences which affect its society and react on 
Europe are aU of high intellectual concern.. It is a language 
Ui which every thought of value in the world soon finds-dear 


and expository expression. In our own rimes the jmportaiice 
of the social and commercial relations of tiiat natioii and our 
own has increased vastly. N ot only therefore tloes a kn o\‘. lodge 
of the French language promise a largs* aildilion to our mental 
culture and intellectual joy, but it prcaidv''s iicw iiiterests foi 
our lives and adds to the possibilities of our peisuiial progress 
both socially and commercially. The sebruar. tl.e 
the man of business, and even tlie \\orkhig imui wiil find 
bis social and individual worth very considenildy enlianced, if 
he adds to the ordinary qualifications oi Ids business or pro- 
fession a knowledge of that language which, next to his own, 
is more widely difiiised and more generally used in every 
quarter of the world than any other.' A thnnglitfui eonsid- 
erationof the advantages derivable from tht patient and per- 
sistent prosecution of ids studies ought to iiikni.'vi’y the nrdour 
and stimulate the diligence of every student of tliis eourse of 
lessons on the French language. 


FKEKCIl LITEEATIHIE.— CITAPTEll I 

SECTION I. — FROM TEE EARLIEST TIME TO TEE IXST5TUTION 
OF THE FRENCH ACADEMY. 

Even in an age like ours, inheriting as we do, wliatever be 
our native land, literature so varied, excellent, and volumi- 
nous, a student whose reading is confined to one language is 
necessarily liable to a sort of jjrovincialism of thmight. The 
great cardinal tendencies of races and their interests do not 
come directly home to him, nor does hoac».|uire that largeness 
of view and width of syminithy which ripen and (pucken the 
sense of humanity in tiie spirit. The soul of civilization oper- 
ating in every land produces intellectual life, a knowledge of 
which can only be attained by us \vhen we come into the close 
vital relations of companionship, of feeling, thoiiglit, and 
aspirations — of direct intercourse with tlie highest and best 
minds. Not only as a means of attaining possession of truths- 
and facts, but as an agent in developing the power of know- 
ing and appreciating these — not as embodied to us in repre- 
sentative piirases, but as realized by us in actual thought, 
the study of another language than our own is beneficial. 
Hence, when a student’s knowledge of a language in its 
grammar and lexicon is sufficiently far advanced, and he can 
trace the structure of a sentence so as to know its elements 
; and understand its function, it is advisable that lie should 
! make use of his acquisition in the perusal of the works of 
those writers who have contributed to the progress of man 
and the renown of their native tongue. 

It too often happens that those who have laboured through 
the toilsome task of learning French in a scholastic fashion 
get tired of the drudgery involved in the study, and just leave 
off when the enjoyment of reading the records of life in other 
lands and in another tongue has become possible, and the true 
profit of their exertion is within their reach. Tiie labour 
undergone has brought the student to the top of a hill whence 
a wide and diversified prospect opens to his view, but, rejoic- 
ing in the end of his cares, he closes his eyes on the outspread 
beauty and magnificence before Mm, and leaves the landscape 
unseen and unenjoyed..; The language being learned its litera- 
ture should be read, we should keep company with the choicest 
minds that have employed it, and accustom ourselves to the 
style of speech of the best masters of its words and phrases. 
In this way it will incorporate itself with our thoughts and 
become a possession and a deiiglit. Literature is language in 
flower and fruit — thought tliat has blossomed and ripened. 

Though we might mention, in a classified list, a number of 
the classical works in French literature in such an order as 
might guide through a progressive course of reading, proceed- 
ing from the simple to the more diflicult, that would scarcely 
satisfy the different classes of students, who have not only 
differing wants but varying tastes. It seems better therefore 
that we should endeavour to exhibit with extreme brevity, yet 
with some sharply defined notes of appreciation, a concise 
account of French literature, such as shall bring into view its 
epochs, its authors and their works, in a form which, though 
epitomized to the utmost, may make plain the main course of 
intellectual progress and social life marked by its chief men 
and writings. 
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'.The. Celts of , ancient Gallia have left no 'specimens of their 
nearly poetry. ' Under the rule of Rome Latin became the- 
language of culture in old Gaul, and many poetical writers 
in that land have won fair fame among writers of Roman 
verse. ' Though, the Greeks,' ‘six centuries before the Christian ' 
■era, colonized Massilia' (Marseilles), and no doubt, diffused 
.some knowledge of their, melodious language among the inha- 
bitants of Southern France; we have no traces of its influence 
on the literary ■ expression of thought. The invasion and set- 
tlement of' ■the Ge.rman, tribes affected the ■ common usages of 
the Latin tongue, and not only corrupted it mth alien idioms, ■ 
but influenced the grammar of extempore discourse. 'The 
Latin, modified by the Celtic and Teutonic elements, made 
'Current, in the fields, and the market-places, degenerated into 
■a Li7igua:Romana. Rmtica wherever the barbarian invaders' 
estabiislied their power amid the ruins of the Roman civiliza- 
tion. This rustic Latin speech (called Romanic) took two 
forms, separated by the river Loire: (1) that on the south, in 
which Latinisms prevailed, called Langue d^oc, and (2) that 
on the north, in which Celtic and Teutonic idioms had greater 
force, called Langue d^mil—oc and mil being the old forms 
respectively of the modern yes. 

Literature first flowered into poetry in the southern pro- 
vinces. Its early singers ivere designated trouhadours (Pro- 
vencal, trohar, to find). By the crusade against the Albi- 
genses (1209-29) and the loss of independence in Southern 
France the songs of the troubadours were silenced. Yet of 
this crusade we have a metrical chronicle; many of the sweet 
hymns of the Vaudois of that time survive; and a version of 
Boethius’ “ Be Consolatione Philosophic,” as well as a few 
narrative poems by various authors, remain. Among these 
early versifiers were kings, dukes, counts, and warrior-knights 
of historic name. Their metres and rhymes are complicated, 
and on them the earlier Italian poets modelled theii lyrical 
strains. The Provencal tongue has sunk into a patois. It 
is still used in several dialect-forms in the south of France, 
In Western Spain, in Sardinia, and in the Balearic Isles. 
The poets of the northern division were known as trou'ohres 
'(French tromer, to find). They have left many metrical 
romances — (1) chansons de geste: lays regarding historic 
and heroic exploits; (2) lays of the Round Tahle^ introducing 
love and friendship into their narratives; and {Z) fahliaux, 
metrical tales of fancy, frequently of an Oriental cast, and 
generally intended to stir the emotions — serious or ludicrous 
—and sometimes didactic. The original writers of this class 
were Normans. Wace’s “ Brut d’ Angleterre ” and “ Roman 
de Rou” {i.e. Rollo), Benoit St. Mons’ “ Romance^ of Troy,” 
and a celebrated metrical history of Alexander, written in 
verses of twelve syllables, from which the name ^‘Alexandrine 
verses ” is derived, are among these. 

The decline of the literature of the French troubadours, 
the centralization of the government of France at Paris, and 
the founding of a university there, secured predominancy to 
the northern speech, and made it the literary language of 
France— the speech of the vulgar retaining much of its pro- 
vinciality. In point of fact, the lays, apologues, romances, 
chronicles, fabliaux, tensons, and lyrics of the troubadours 
and trouv^res form a literature and a study of themselves, 
requiring special historic knowledge and linguistic gifts to 
realize their allusions and to comprehend the grammar, lexi- 
con, and structure of the old language. To products of the 
■prodigious activity of these antique singers Bante, Petrarch, 
Boccaccio, and others of the earlier notables of Italian letters, 
as well as Chaucer, Spenser, and many English writers, owe 
much of the matter of their work, and more of the manner 
of their verse. Scholastic writers employed mediseval Latin 
in the exposition of their serious themes, and the popular 
speech, from its numerous variations in one province from 
another, was incapable of being used for other purposes than 
the sprightly play of fancy about the lighter and more trivial 
incidents of life and society. Masterpieces require a fixed 
and widespread language as a vehicle for the conveyance of 
the thoughts they contain. The consolidation of states, some 
general sameness of sympathies and interests, and the diffu- 
sion of culture to some extent, are required to inspire author 
and audience. Of course personal satire, political and reli- 
gious impressions, and allegories of life, history, or science 


affect all communities and have attractions for even small 
bodies. But literature implies something of a national growtli 
or of a race-product, receiving recognition as a valuable con- 
tribution to the intellectual wealth of those who comprehend 
its meaning, feel its influence, and deliglit in it as a mutually 
possessed joy. Passing over the -poe'sies of Thiebaut, king of 
Navarre (1201-53), the “ Roman de Renart ” (Reynard the 
Fox), and even the more celebrated “ Roman de la Rose ” of 
Guillaume de Lorris and Jehan de Mehun, and noting 
name only the allegorical poets Jean du Pin and Gaston de 
Foix, we come to such works as may really be regpatled as 
the beginnings of French literature in its present form. 

One cannot but remember how these singers of mediseval 
France awoke in the hearts of their contemporaries the sense 
of the melody of verse, and laid up treasures of legendary 
history and romantic fictions which formed the wealth of 
later ages. Their favourite heroes were Alexander, Arthur, 
and Charlemagne. The Norman jongleurs sang at the head 
of the army of William tlie Conqueror, before the battle of 
Hastings (1066), of Cliarlemagne, Roland, and Oliver. In 
the old romance of “ Les Voeux du Paon” we are told, in 
French quite readable, though 800 years old, that 
“ Oils Jongleors eurent bonne solde'e, 

Plus de cent marcs leur valut la journde; 

Qui fut gentil de coeur sa robe depouilla, 

Et pour faire s’honneur a un d’els la donna.” 

(“ These jonglenrs then obtained good pay, 

More than a hundred marks they made per day ; 

He who was kind of heart stripped off his robe. 

And to do honour to them gave it to one of them.”) 

Simon du Fresne, an Englishman, translated into French 
didactic verse that great work which closed the cycle of classic 
composition in Europe, Boethius’ “ Consolations of Philosophy.” 
Bertrand de Born, a warlike knight and a good poet, dis- 
tracted Guienne and the royal family of England, setting the 
sons of Henry IL against each other, and both against their 
father — for doing which Bante has placed liira in Inferno. 
But when the gallant though misled young Henry fell ill 
and died (11th June, 1183) Be Born, taken prisoner, on 
being reproached by Henry Beauclerc for having boasted of 
courage, replied, “I could do so once; but since your son died 
I have lost all my spirit and dexterity.” Two of his poeiu>s 
are elegies on Henry, as “the noblest king e’er mother bare.” 
Our Richard I. holds a place among the pleasant rhymesters 
of the crusading era, and both in the language of the trouba- 
dours and the trouvbres a prison-song of his is found. The 
legend that it was by singing under the fortress wall of Lowen- 
stein a tenson made by himself and the prince that Blondel 
discovered the captive Richard, supports his claim to mention 
along with Bordello, Peyrols, Vidal, Rudel, and Folquet, the 
counsellor of Simon de Montfort — writers of harmonious verse 
in lyric measures. 

Another link between the literature of France and the 
history of England is the poetry of Charles, duke of Orleans, 
who was at once the last of the trouvbres and the first of the 
followers of Italian models. Son of the first Biike of Orleans 
and the Italian Princess Valentina Visconti, he united both 
influences. He was taken prisoner at Agincourt, 1415, and 
dwelt in captivity in England for a quarter of a century. 
Here, to while away his loneliness, and rather to divert than 
embody his thoughts, he composed poems in French and 
English. Love’s mythology and all the allegorical personages 
who have and hold dominion in that empire enjoy themselves 
in the hermitage of thought, wander and ruminate within 
the shade of the woods of melancholy, and endure hardness 
in the forests of sorrow. A sweet play of words, delicately ex- 
pressive of soft sensibility, though without strength of passion 
or depth of thought, marks most of what he wrote; but the 
exquisite carving has been expended on fissile clay, not marble. 
Here is a glistening drop from this early fountain of French 
song, on spring-time and the change it brings— 

“ Le temps a laissd sou mantean 
Be vent, de froidure, et de pluie, 

II s’est vestn de broderie 
De soleil luisant, clair et beau ; 

II n’a beste ni oiseau 
Qu’en son jargon ne chante on crie. 
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te temps a laiss^ son mantean 
De vent, de froidiire, et de pluie, 

Rivilire, fontaine, et rnissean, 

Portent en livr^e joHe ; 

Gouttes d’argent d’orf^vrerie ; 

Chacun s’liabille de nonvean. 

Le temps a laiss^ son mantean 
De vent, de froidure, et de pluie.” 

(“ Old Time lias doffed his former dress 
Of rain and cold and bitter wind, 

And clad himself in robe refined 

Of sunshine’s glittering lovelhiess; 

Nor beast nor bird all here about 
But, in glad tone, doth sing or shout. 

Old Time has doffed his former dress 
Of rain and cold and bitter wind, 

River, and stream, and fount we find 
Haste onward, free from their duresse; 

Bedight in gold and silver too 
Everything is clothed anew. 

Old Time has doffed his former dress 
Of rain and cold and bitter wind.”) 

Curiously enough, a far more influential writer than this 
unfortunate duke belonged to the lower order of French so- 
ciety. This was Fran 9 ois Villon, a frequently imprisoned 


difficult and delightful; Jehan de Joinville, seneschal of Cham- 
pagne, gossips., with discursiveness of times a century- 
later than the Crusades; reproduces the scenes of the days- 
of St Louis of France, whose companion he was, and those 
of the court of Thiehaut, the poet-king of Navarre, setting 
them in a framework of comments and moralizing; or Jehan 
Froissart, the Valeiiciennes-boru €a!K.in and treasurer of the 
church of Chi may, offers to tell of tim court of Philippa of 
Hainault, Queen of Inglaiid and palrcmess of Chaucer; of 
his meeting with Boccaccio at Milan; liis iiiterc«.mr,s(^ with 
Gaston de Foix at Mazeres; and to unroll to our view the 
panorama of his journeyiiigs and experiences in the chief 
countries and cities of Europe. These, when faiiiiliaritj luis 
made reading easy, and one’s interest In arititp?!-* life and 
literature increases, he will peruse, at least their most brilliant 
portions, in due time. ^ But though we cannot advise the 
reading of French in chronological order, it seems almost 
necessary to record the production of the cL-ief works of the 
best French writers, with some regard to historical euvirou- 
nient and association, in order tliat the mtitter to be placed 
before the student may take some form and fixed plan. 

Francois Rabelais wvas boro at Ghiiion, in Touraiiu*. 1 483. 
There his father was a farmer and keeper of an hostelry. 
The boy entered the convent of Fontenay-ie-Comte, became 


criminal (whose real name was Montcorbier, 1431-90). He a Franciscan monk, and was ordained priest in 1511. On 

lived a gay Jack-Sheppard life, and ran into rhymes the account of the envy which his great learning excited, and the 
record of his lawlessness in his “Repues Franches” (Free hatred and persecution which his attacks on the lieentious- 
Deliffhtsl His verve, gaiety of heart, wit, and airy non- ness of the priests aroused, he left the Fransciscans and 


Delights). His verve, gaiety of heart, wit, and airy non- ness ot tiie priests arousea, ne iett tne ramsciscans ana 
chalance, his graceful pathos, melodious playfulness, and joined the Benedictine order in the abbey of Maillezais, 
realistic humour, give his verses a widespread popularity The Bishop of Maiilezais made him liis secretory, and 
among the unconventional and the roturiers. He is the he donned the garb of a secular priest. Subsequently he 
quaint Heine of the sansculottes. His verses have often a went to the University of Montpellier, where he wrote and 
tear accompanying their smile. With five of his companions acted in plays, lectured and laughed, pleaded the privileges 
he was condemned to death, and the night before the day of the unijersity in many languages, and broke its con vein 
appointed for his execution he sang thus of his expected tionalities in many ways, for two years. Next, on the in vita- 

exposure in chains Etienne Dolet, scholar, poet, and publisher, he went 

„ 1 ^0 Lyons, where he edited some of the works of Hippo- 

La pluye nous a d^uez et lavez, crates, Galen, the medical letters of Manardi, &c.; blit find- 

Li! oSatb nous LlTyeux oave^, ing these attaining scant patronage he bethought himself of 

Etarraohezla bai-beetlessourcilz; writing the Uhromque Gargantume.’ It had an immense 

Jamais mil temps nous lie soHimes rassiz, and instantaneous success. He followed that, in 1533, by 

Puis 9 a, puis la, comme la vent varie “ Fantagruel,” book i., and in 1534 a considerabiy altered re- 

A son plaisir, sans cesse, nous charle, . . issue of “Gargantua” was made. The early ‘‘Chronique’’ was 

Plus becquetez d’oyseauls que dez k couldre ; a burlesque farrago of nonsensicalities parodying the romances 

Hommes, icy n’usez de moequerie, of chivalry; but it showed his power, and opened an avenue 

Mais priez Dieu que tons nous veuille absouldre.” to influence. The idea grew in his mind, biirlest|iie became 

(“The rain has washed and laundered us [all fine], allegory, allegory satire, and satire philosophy™-of a sort— all 

And the sun dried and blackened [yea perdie!] written in the vernacular, and intended only for men, not 

Ravens and pies with beaks that rend and rive, women, of whom Rabelais appears to have known little or 

Have dug our eyes out, and plucked off [.s-a«..s fee] nothing. As the work of a man of fifty, it is fieslily, and yet 

Our beards and eyebrows; never are we free, there are gleams of better, and glints of higher, things in it 

Not once, to jest; but here and there still sped, which make one wonder at the coiTUptedness of Ms early 
Driven at its wild wilb by the wind’s change led, training. It gives an account of the birth, upbringing, edii- 

s'isViSm.if'Sr “V*” r: fT,T 

But pray to God that he forpve ns all”) requiied 1200 e Is of linen for a shirt; 406 of velvet for 

Tmndated by Swinburne. slioe-uppers and 1100 oow-liides tor their soles; 17,913 

wii needed to provide him with suck; his toothpick 

ViJioirs Little Will embodies the age-old jest of leaving all was an elephant’s tusk; the lettuces he ate were as big as 
Ms woes ironically to those who are free from them, and all walnut trees, and on one occasion he swallowed six pilgrims 
t m he has not to those who have no need of them. from St. Sebastian in a salad — whose adventures in the valleys 


that he has not to those who have no need of them. 

Guillaume Coqiiillart, a canon of the Cathedral of Rheims, 
wrote in rustic verse political and satirical poems, from which 
many characteristics of the fifteenth century have been gleaned 
by the curious, despite the obscurity at once of the language 
he uses and the allusions he makes. 

Literature receives its refinement, grace, and attractiveness 
from poetry; but it fixes itself as a useful and pleasant mode 
of recording facts and thoughts in prose. To niake men’s 
ideas a joy requires an artist in words; but less skill and 
greater commonplace are permitted to statements, reports, 
letters, essays, and narratives meant for immediate use. 


and recesses of his mouth are related with diverting humour. 
He rode to school in Paris on a mare as big as six elephants, 
which had feet with fingers. Once, for a freak, he hung the 
bells of Notre Dame on its neck, but restored them on 
Janotus de Braginardo promising the Parisians would feed 
his mare at their expense. This mare (the court mistresses) 
had a tail (their suites) “ every whit as big as the steeple of 
St. Mark’s^” with a whisk it knocked down all the trees near; 
and so thick was its fell, that after a battle he combed the 
cannon-balls out of its hair. The education of Gargantua is 
conducted by pedants; he lives the life of a coarse peasant— 


w., 1 1 ■, uc iivco LUC uic uj. a cuarsc peasant; — 

^ r ^ f read® to under- combing his hair with a German comb (his fingers), and looks 

Ser '«'»'Ste time. He feeds gluttonously, learns 

toK ^ Geofirey de Villehardo™ httle, and sleeps much. Under a new teacher, Ponocrates 

SefLd Kveo he geR new habits and tastes; he prays. 


solilier and the verve of 
and the conciseness uf 


/ V' 


lectures and scholarly discourse, plays 
, and learns to talk of real things ; he 
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rides, sings, takes exercise, studies plants, sups, watches the 
stars, plays (instructive) cards, prays, and goes to bed. Friar 
John’s Utopian convent, ‘‘Tlieleme” (The Will), where no 
monk is to enter, where only the good and the beautiful (men 
and women) are to live, at the good pleasure of their will, 
appears in the second issue. 

Gargantua marries Bodebec, who dies in giving birth to 
Pantagruel, who is wonderfully brought up. There are few 
things wiser or better than Gargantua’s letter to his son on 
education. In Paris Pantagruel (all-thirst) meets Panurge 
(all- wit), the penniless practical joker, whom he makes lord 
of Salmygoudin, in the land of the Bipsodes, with an annual 
revenue of ^67,000,000, but in a fortnight his lordship fore- 
stals three years’ income, and philosophizes on the blessed- 
ness of being in debt. Aloof ribas Nasier (an anagram of 
Francois Rabelais), “abstractor of this quintessence,” was 
castellan to Paiiurge. Of the journeys of Pantagruel, con- 
quei'or of Anarchus and colonizer of Bipsody, accompanied 
by Panurge, to the Islands of Shrovetide, Papifique, and 
Papirnanie, with what occurred on the several voyages in 
their visits to Homena, to Gaster (the stomach), the first 
master of arts in the universe, to the Pope-hawks (and his 
sacred co- immigrants, from the land of Lack-bread to the 
Island of Bells, on to the visit they paid to Queen Quint- 
essence, in the land of Eutelechie (speculative science), and 
the consultation of the Oracle of the holy Bottle, it is impos- 
sible even to give a hint. Amid all his buffoonery and satire 
he never blasphemes the Holiest, nor touches with mock, jeer, 
or sarcasm the gospel and him made known therein. 

Margaret of Navarre was one of the protectors of John 
Calvin; and to her brother, Francis L, the reformer dedicated 
tile French translation of Ms “Institutes of the Christian 
Religion,” published in 1536. The dedication is a master- 
piece of argumentation, rising into eloquence. The work to 
which it was prefixed and his “ Commentary on the Scrip- 
tures ” were both issued by the severe and haughty Calvin in 
the language of the common people. For many years the 
Noy on-born leader of the church militant filled Europe with 
the new ideas which stirred the world and made his writings 
powerful throughout many lands, by indoctrinating the minds 
of men with the theory of freedom of thought and debate. 
La Boetie, the early friend of Michel de Montaigne, lavished 
all his pains and powers in his precociously thoughtful book, 
“ The Treatise on Voluntary Servitude,” to claim this liberty 
in politics as well as in religion, and to declaim against that 
saddest sight in the universe — the martyrs for freedom of soul 
and body perishing amid the curses of those crowds for whose 
sake they endured the dungeon, the scaffold, and the stake. 
Montaigne, La Boetie’s friend, edited a translation of a treatise 
on “Natural Religion,” by Raymond de Sebonde (died 1432), 
issued the minor works of the Sarlatian opponent of willing 
submission to oppression, allowed a copy of that work by the 
Perigord patriot to slip through the press as if by chance, 
and in 1580 published the first edition of his own essays. 
These he subsequently most sedulously revised, and to them 
he added a third book. This work has secured the admiring 
love of everybody. In it the author inaugurated popular phi- 
losophy. “He is,” as Lord J'effrey has said, “the first con- 
spicuous writer who in a modern language philosophized on 
the common concerns of men, the ordinary subjects of private 
rejection and conversation,” In him, using the antithesis of 
IMontesquieu, Vhomme qui pense prevails over Vhomme qui 
ecrit. Men who botli cared and dared to think in his day 
were not too numerous, and even such men had no smoothly 
polished, definitely logical, widely-diffused and well-known 
language in which to express their thoughts. “In our tongue,” 
Montaigne says, “ I find plenty of ’matter^ but little inminerj^ 
Their shrewd, good-hearted wiseness and keenly sceptical, 
superstition-touched thoughtfulness have made these essays 
a treasury of suggestive observations. His readers become 
actual — nay, intimate — friends of the easy, kindly, smiling, 
humorous lord of Montaigne, and yet are so well acquainted 
with his foibles and fancies, likes and dislikes, home, wife, 
children, and servants, books and friends, that they receive, 
as if from a gift-giving good old uncle, the narrative of his 
thoughts just as they rise in the memory or the mind, which 
in that age — confessing thus his incompleteness in this in- 


complete world — took for its motto, ‘‘ I do not understand, I 
pause, I examine.” His essays are really the intellectual 
recreations of a reading man. They show us the interior of 
his mind, and hence he says, “This book is consubstaiitia! 
with myself.” Here are just a dozen sayings from his essay- 
ings— -“Man is mad; he can’t make a monkey, yet he makes 
gods by dozens;” “Knowledge ought not to be stuck the 
mind, but incorporated with it; ” “ Our minds are never at 
home, but ever beyond home;” “ It is not a soul, nor is it a 
body, we have to train, it is a man; ” “ The mind is ill at ease 
when its companion has the colic;” “We are all richer than 
we think, but we have all been taught to go abegging ;” 
“Life in itself is neither good nor bad; it is the of what 
is good or bad; ” “It is more difficult to command than to 
obey;” “Obedience is never pure and calm in him who reasons 
and pleads; ” “ The bees fly here and there rifling the flowers, 
hut of them they make honey which is all their own — it is no 
longer thyme nor majoram;” “We learn to live when life has 
passed;” “I will take care, if possible, that my death shaii 
say nothing that my life has not said.” But what is that he 
whispers into our memory, rebukingly — “ Every abridgment 
of a good book is a stupid abridgment.” 

Jean Bodin, whom Montaigne knew and admired, in his 
“ Republic ” (1677), gave origin to politic science in France. 
He was widely learned and wisely thoughtful Jacques Amyot 
— tutor to the children of Henry IL, great almoner of France, 
and Bishop of Auxerre — translated Plutarch into such excel- 
lent, easy, and natural French that Montaigne says of it, 
“We poor ignoramuses would have been lost if this book bad 
not lifted us out of the mire; thanks to it we may now dare 
to speak and write, and ladies can teach schoolmasters. It is 
our breviary.” 

Francis I., by his love of song, music, and the drama, gave 
indirect encouragement to the culture of taste and the refine- 
ment of the languages. The imperishable remains of classic 
literature were made known to the world by the close of the an- 
cient civilization and the uprise of the Renaissance. Not only 
were learned men then dispersed among the nations, but books 
began, by the art of printing, to be diffused among scholars. 
The overweening kingly chivalry of Francis, perhaps due to, 
but at least nourished by, the study of the romanticists of 
Italy, encouraged in his court poetic imagination and volup- 
tuous elegance. By the advice of Budseus — whom Erasmus 
styled “the wonder of France,” for his Hellenic lore, and 
whose treatise “ Be I’lnstitution d’un Prince ” yet holds a 
place in the educational library of his native land— -Francis 
established the “College de France.” By this and other 
efforts to invite to study and supply culture he won for him- 
self the title of “ the father of French literature.” His sister, 
Margaret of Valois, queen of Navarre, not only wrote many 
delicate and musical verses, but was the compiler, editress, 
and in part author, of “L’Heptameron,” or the History of 
Fortunate Lovers (1558), an imitation of Boccaccio’s “ Beca- 
I merone,” which is almost the earliest narrative prose in French 
which can be read without a special glossary. 

The reign of Henry II., who succeeded his father, Francis L, 
in 1547, produced quite a host of poets, and is notable for the 
new form of poetry introduced by them. Francis Herbert 
(1520-1590), author of “Le Temple de Chastete” was the 
poet-laureate of Henry’s court; Melin de St. Gelais, whose 
works were issued at Lyons, 1574, was almoner of the king, 
and is rei)iitedly the introducer of the sonnet and the mad- 
rigal; Maurice Seve, of Lyons, composed dixaines — ten-lined 
rhymes— -to Bella; Theodore Beza welcomes the sovereign to 
the throne in pleasingly pathetic strains, and besides writing 
many other poems, versified the Psalms of Bavid; Jacques 
Peletier du Mans, poet and mathematician, translated Ho- 
race’s “Art of Poetry” in 1545, and ten years afterwards 
adapted its teachings to the improvement of French verse. 
But the chiefs and leaders of the poetical revolution of that 
age were men whose efforts attracted the eflbrts of all France, 
and led to their being spoken of as the Pleiad. Among these 
was Pierre de Ronsard, descended from a Hungarian family, 
and born in Vendomais, 1525. He studied at the College of 
Navarre, served the Buke of Orleans, and then transferred bis 
services to James V. of Scotland. Having travelled a good 
1 deal, and having been overtakeii by deafness and by love, he 
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retired to the College of Coquerel, and there during seven 
years prepared himself for making an improvement on the 
language and literature of France. This design he communi- 
cated to Joacquim du Bellay, who had just issued some forms 
of verse untried in French Liefore. One of the results of this 
conversation was the issue by Pii Bellay of the “Defense et 
Illustration cle la Poesie Franoaise” (1549), in which he 
commended to his countrymen the introduction of the epi- 
gram, elegy, eclogue, odes, sonnets, and satires. Eonsard at 
first quarrelled with the autlior of this premature publication 
of his plan for a poetic reformation founded on a revival of 
classicism, hut he afterwards co-operated with that writer, 
who won the designation of the French 0\id in his “ Olive 
-.ind his “ Regrets,” while he endeavoured by his “ Franciade ” 
to acquire the laurels of the Yirgil of France. lioustard emu- 
lated the Mantuan singer, the Yenusian bard, and Petrarch 
as a sonneteer and canzonist. He was a favourite with 
Elizabeth of England and Mary Queen of Scots, and it was 
his liynm, “ De la I\Iort,” which Chastelar had repeated to 
him while he died on the. scaffold charged with attempting 
the honour of the latter sovereign. Jean Antoine de Baif 
aided the innovators and composed graceful imitations of 
Greek and Roman verse, which did much to fix the rules of 
French metre. At his suggestion the first French Academy 
was founded, 1570. Jean Dorat, the “golden,” sang in a 
sweet melodious style. Eemi Belleau put into rhyme Eccle- 
siastes, the Song of Solomon, and the Odes of Anacreon, be- 
sides issuing a rather smart macaronic burlesque poem, “ De 
Bello Huguenot.” Pontus de Thiard was not only Bishop 
of Chalons-sur-Saone, but a court singer of some grace and 
power. Etienne Jodelle, Lord of Lymodin, founder of tlje 
stage in France, delighting the court of Henry II. by his 
dramatic compositions, strove to imitate rather" than trans- 
late the masterpieces of antiquity. He performed the part of 
Cleopatra in his tragedy of that name; his comedy “La Een- 
contre” was highly popular, and both Remi Belleau and Jean 
de la Peruse acted the chief parts in it at court and in 
the College of Boncour. Some authorities, rejecting Jodelle 
as a dramatist, introduce Amadis Jamyn, secretary to the 
king, as a member of the Pleiad. His translation of part of 
the Iliad is considered a worthy endeavour, if not quite a 
success. His “ CEuvres Poetiques ” were issued in 1575. 

Of the poetry of Guillaume de Salluste du Bartas, who, 
under Henry V., was sent as ambassador successively to Den- 
mark, to Scotland, and to England, and who won reputation 
both as a statesman and a poet, we need scarcely speak here. 
King James I translated his “Urania ” and Joshua Sylvester 
gave to English literature (see p. 771) a translation superior 
m many points to the original. Gui de Faiir, Seigneur de 
Pibrac, the apologist for the massacre of St. Bartholomew’s 
Day, imitated Tlieognis by writing moral quatrains for the 
guidance of human life. They have been translated into all 
the languages of Europe. Sylvester translated them under 
the title Tetrastica,” and dedicated his “Triumphs of Faith” 
to their author. Here is one of Pibrac’s quatrains versified 
by Sylvester— 

“ F ouy jeune et viel de Circe le bnimage ; 

N’escoute aussi des Sirbnes les chants, 

Car enchante tu courrois par les champs, 

Plus abrutez qu’une beste sanvage.” 

(“ In youth and age shun Circe^s baneful bowleg 
Lend not thine ears to Sirens’ wanton notes, 

Lest thou, enchanted in thy sense and soule, 

Become more brute than bogs, and dogs, and goats.”) 

Robert Gamier, as a playwright, has been brought within 
reach of English readers by Mary, countess of Pembroke. 
Jean de la Tuille, in comedy, by his “ Corrivaux ” gained a 
high place; but the Italian Guinte (under the translation of 
his name, Imrvoi)^ as Pierre de Larrivey. by his Comedies 
rivalled Jodelle in theatrical acceptance. 
Philippe Desportes, by the study of Tibullus, was led to reject 
the pedantry and affectation of the Pleiadists, and wtote 4iih 
tenderness and grace. His sonnets are regarded witit fiaYoun 

After the to.th of Henry II. “ the waters drawn froih the 
foumains of Parnassus were,” says Etienne Pasquier, “some- 
what troubled. Louisa Labe was a skilful wriL ol elegiac 


verses, and the Mesdames Desroches of Poitiers (mothcir 
and daughter) sang like the lark and the nightingale ainong 
birds. Maturin Eegnier, nephew of Desportes, strove to div 
fend the Pleiad, and was a siiecessful writer of satire, Sainte- 
Beuve calls him the iMoiitaigne of pcitnry-— full of genius and 
good sense, am! quick at turning a pepidrir idea into a pro- 
verb. The satire “ l^leiiippe.” eomponHi hr Jraii Fasserat 
Nicolas Pbajdn, and several other’s of tee wits of that a^e 
against the League, obtaiiifwl great rh/f/p fir^t ahnotier 
of Catherine de Medici, the* /{l.dje <a!3g with much 

lyric haniioiiy. Frau{;ois l\falherhe— ht‘rn .'it (aeii IhhB, en- 
tered the service of the vigorous “ BeiriKiis ” who oveu'auie 
the League and created a natioital pariv— is tlte acennlited 
creator of modern French in choice of ?•!> use and denruesr, of 
expression. Be devoted himself tu the rultiin* of Frtujch style. 
Though Ms fame among Ids contcmpnrrric.s was clitcilv that 
of a grammarian, he was a poet oi reniaiinddc* gift.' for pre- 
cise expression. He was the p'roi-hi*:. apostie, and premusor 
of the Grand Age. Tiie Hotel do liamhuuillet a,nd H.e A«a- 
dernie Fnuicaise were rc-ally tlic result;^ t,i ids iutluonce, and 
Boileau was right when l.e^^ang of him— - 

“ Entin yiaiherbe vint, et le premier e;i France 
Fit sentir dans les vers une juste eadsaice, 

D’un rnot mis eu sa place enseigiia le pouvoir 
Et reduisit la Muse aux regies du devedr ; 

Par ce sage ecrivain la langiif rt*parcV, 

N'offrit ne rien de rude a i'creille epuree ; 

Les stances avec grace apprirent h toinber, 

Et les vers sur les vers n’osa plus eiijainber. 

Tout reconnut ses lois, et le guide fideie ; 

Aux auteurs de ce temps sert encore tie rnodble.” 


NATURAL PHILOSOPHY.—CHAPTER XXYII 
STATIC ELECTRICITY. 

ELECTBIO ATTilACTIOX AND REPULSIOX — CONDUCTIVITY — GOOD 
AND BAD CONDUCTORS — THEORY OF STATIC ELECTRICITY- 
SOURCES OF ELECTRICITY — ELECTROSCOPES — LAWS OP AT- 
TRACTION AND REPULSION — TORSION ELECTROMETERS — 
coulomb’s law — DISTRIBUTION OF ELECTRICITY — DENSITY 
— TENSION — LAW^S OF DISTRIBUTION — ELECTRIC POTENTIAL 
— CAPACITY — DISSIPATION OF CHARGE— EL35CTEIC INDUC- 
TION — QUANTITY OF CHARGE — INDUCTIVE CAPACITY— DI- 
ELECTRICS — DIELECTRIC POLARIZATION — ELEOimOPIIORUS 
— ELECTRICAL MACHINES — INDUCTION MACHINE — ELECTRIC 
SPARK — ELECTRIC CHIMES — CONDENSERS — LEYDEN JAR — 
RESIDUAL CHARGE — LEYDEN BATTERY — MEASUREMENT OF 

CHARGE — Volta’s law' — contact of dissimilar metals 

— ELECTRIC DISCHARGE — ^ DURATION OF THE SPARK — 
VELOCITY OF ELECTRICITY— LIGHTNINa— LKSTITNING CON- 
DUCTORS. 

When piece of sealing wax, resin, or a glass rod is rubbed 
with a piece of silk or fiannel, it acquires a property which it 
did not possess before — namely, the power of attracting to 
itself light substances, such as bits of paper, chaff, &c. (fig. 1, 
Plate XXIIL) The same attracting force may be observed 
when a small cork or pith ball is suspended by a fine thread 
(fig. 2), and a warm glass tube previously rubbed with a silk 
handkerchief is held near it; the pith ball will be strongly 
attracted, showing that it is highly electrified, but after 
momentary contact is again repelled, nor will it be again 
attracted until it has touched some body in conducting com- 
munication with the earth, and given up the electricity which 
it had acquired from the glass. From the fact that this 
property of attracting light bodies when rubbed was first 
observed by the Greeks in amber (Gr. electron)^ the force which 
causes these and other phenomena has been called electricity. 
Some substances, such as metals, do not appear capable of 
electrical excitement, for although a rod of metal held in the 
hand may be rubbed with silk or flannel, no electrical effect 
^ produced in it. Again, if a dry glass rod be 

rubbed at one end and brought near to a pith ball, it will be 
found that only the rubbed end is excited, the other end 
producing neither attraction nor repulsion on the pith ball; 

Soling wax or shellac produces the same results. 
Jnerefore in these substances the electricity does not pass 
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:from one part to another, they do not conduct, while with 
metals the electricity instantly spreads over, the entire . sur- ■ 
face, and they are said to be All substances 

have therefore been divided into of electricity 

and non-conductors, of electricity, or insulators. These ^ 



of electricity, neither is there any substance which in- 
sulates so completely as not to allow some to pass away. 
Tlia ioiiowirsg list of substances, arranged in the order of 
their decreasing conducting power, will show how insensibly 
-conductors and non-conductors merge into each other. 


GOOD AND BAD OONDUCTOBS. 


All the metals 

Vapour of alcohol 

Parchment 

Weil'-burnt charcoal 

Vapour of ether 

Dry paper 

Plumbago 

Moist earth 

Feathers 

Concentrated acids 

Powdered glass 

Hair 

Powdered charcoal 

Flour of sulphur 

Wool 

Dilute acids 

Drv metallic oxides 

Dyed silk 

Saline tsolutions 

Oils 

Raw silk 

Metallic ores 

Ice at 0“ C. 

Transparent gems 

Animal fluids 

Phosphorus 

Diamond 

Sea water 

Lime 

Mica 

Spring water 

Dry chalk 

Glass 

Rain water 

Lycopodium 

Jet 

Snow 

Caoutchouc 

Wax 

Vegetables 

Camphor 

Sulphur 

Animals 

Dry marble 

Resins 

Flame and smoke 

Porcelain 

Amber 

Steam 

Baked wood 

Shellac 

Soluble salts 

Dry gases and air 

Gutta-percha 

Rarefied air 

Leather 


Conductivity, however, depends on many physical condi- 
tions; glass, for instance, which at an ordinary temperature 
is a non-conductor, becomes a conductor at a red heat In 
the same way shellac and resin are not such good insulators 
when they are heated. Water is a good conductor, but when 
in tlie state of ice at 0® C. is then a good insulator. Non- 
conducting substances are therefore used as supports for 
bodies in which electricity is to be retained. A conductor 
can only remain electrified so long as it is surrounded by in- 
sulators. From their great conductivity metals do not 
become electrified by friction; the electricity flows away as 
fast as it is generated. But if they are insulated and then 
rubbed they exhibit electrification. If the metal cap n of a 
gold-leaf electroscope (fig. 1, Plate XXIV.) be briskly flapped 
with a dry silk han&erchief, the gold leaves will diverge. 

TWO KINDS OP .EDEOTEICITY, 

Whenever a substance is electrically excited, there is always 
developed an equal amount of two distinct electrical states, 
the so-termed positwe and negative electricities — one state 
appearing in the substance rubbed, and the opposite state 
in the rubber; that this is so, is demonstrated by the neu- 
tralization of the two equal and opposite electricities when im- 
parted to a third body. If a glass rod, g (fig. 3, Plate XXIIL), 
after being electrified by friction with dry silk, be suspended 
on a point so that it can turn freely, and a stick of sealing 
wax, s, also electrified by friction, be brought near it, the 
glass will be attracted. If, however, another electrified glass 
rod, as in fig. 4, be substituted for the sealing wax, the 
movable rod will be repelled and will move away, thus show- 
ing that the electricity excited in glass has different effects 
from that excited in sealing wax. 

In the following list the substances are so arranged in 
order that if any two be rubbed together, the one which 
stands earlier in the series becomes positively electrified, and 
the one that stands later negatively electrified. 


Fur 

Silk 

Resin 

Wool 

Wood 

Sulphur 

Ivory 

Metals 

Gutta-percha 

Glass 

India-rubber 

Gun-cotton 

Cotton 

Sealing wax 



In the various theories that have been advanced to account 
for these phenomena, the supposition of an electric fluid has 
generally been maintained, and the terms positive or + and 
negative or - employed, but the use of these terms is purely 


conventional, as in the present state of our knowledge it is 
undetermined which of these two conditions really indicates 
the excess, or which means the deficiency. One thing is 
however certain j that electricity is tio?: a fluid in the genera! 
acceptance of the term, for although it follows in some par- 
ticulars the characteristics of a fluid in flowing apparently 
from one point to another, it differs from the laws of every 
known fluid, as it is without weight, and it repels itself. It 
is also difficult to conceive any two fluids whose propertie.s 
■ should be in every respect precisely the opposite of one 
another. To term electricity a fluid is therefore incorrect, 
however convenient it may he to use that term in explana- 
tion of the various phenomena. The molecular theory of 
electricity enunciated by Faraday is more likely to be the 
true theory. It supposes that electrical states are the resuit^ 
of peculiar conditions of the molecules of electrified bodies, or 
of the ether which is supposed to surround the molecules, 
The present .state of the science does not permit any theory 
to be definitely adopted, but inasmuch as magnetism is 
assumed to be due to a condition of polarity of the particles 
forming the body, it seems probable that electricity is like- 
wise more or less connected with a certain molecular state of 
the substances in which it manifests itself. The term elec- 
tricity is therefore employed without reference to any present 
theory. A body when electrified is said to be charged, 
whether the electrification (of either kind) is produced by 
friction or other means. When the charge of electricity is 
removed from an electrified body, it is said to be discharged, 
as is the case if touched by the hand, or by any conductor in 
contact with the ground, the charge at once finding a means 
of escaping to the earth. A substance that is not a good 
conductor may be at once discharged by passing it rapidly 
through the flame of a candle or spirit lamp, as the flame 
instantly carries off the electricity and dissipates it into 
the air. 

Electricity either resides on the surface of bodies as a 
charge, or flows through their substance as a current. The 
laws of the charges upon the surface of bodies are termed 
electrostatics; those which treat of the flow through the 
substance of the body, current or dynamical electricity. 
The production of electricity by friction is manifested by 
other effects than those of attraction and repulsion; sparks 
and flashes of light are obtained from bodies in a highly 
electrified condition, accompanied by a sharp snapping noise. 
Pale flashes of light .are also manifested by the electrical 
discliarge through partially exhausted tubes. 

SOURCES OF ELEOTRIOITY. 

Electricity is generated not only by friction, but also by 
percussion, compression, heat, chemical action, physiological 
action, contact of dissimilar substances, cleavage, &c. If a 
plate of mica be rapidly split in the dark, a phosphorescent 
light is manifested, and the plates thus separated are elec- 
trified, the one positively ( + ) and the other negatively ( - ). 
On breaking a stick of sealing wax the two ends of the 
fracture also exhibit -l- and ~ electrification. Lump sugar, 
when broken or rubbed together in the dark, presents a 
luminous appearance from electrification. Friction between 
two different substances alwajys produces electrical separa- 
tion. The degree of electrification produced by rubbing two 
substances together is independent of the pressure and of 
the size of .the surfaces in contact, but depends on the 
materials and on the velocity with which they move over one 
another. As, however, the quantity of electrification is not 
proportional to the amount of the actual mechanical friction, 
it appears uncertain whether friction is the real cause of the 
electrification; it is more probably due to the contact of 
dissimilar substances, and that on contact any two particles 
of the bodievS have attained the opposite electrical states of 
+ and - , which is only manifested by their being drawn 
apart. Electrical machines are therefore simply appliances 
for bringing dissimilar substances into intimate contact, and 
then separating the particles which have touched each other 
and become electrically excited. 

Instruments for indicating the presence and kind of 
electricity developed are termed electroscopes, and those by 
which its quantity under various conditions is measured are 
called electrometers, A pith ball suspended by a silk thread. 
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1 in fl 2 2 Plate XXIII., may be charged by touching it with force of electrical repulsion is balaiioed again.'.t the reactive 

6^01 an excited gla s rod. If the body to be examined, force of the glass or silver thread, uhicii ns twi,.ted more or 
le enu 01 an e.ien,eu yiai’y o. _ j on In insing the torsion electro- 


Tbehig brought neir it, attracts the ball its electricity less from its norma! po.dtion. In using the torsion eleotro- 

h - if it repels it, it is+.as like . electricities repel, and meter the charge to l,e ineasurcu is imparted n he small 

, 11 ih l^F; j . . Koll nAnnAPtAcl With R As SOOn JIS t iiS, I n.i-s!] t,hA 


electroscope is formed by a strip of Dutch metal attached to 
slifi of pa[)er and suspended from a stick of^ sealing wax. 
Gilbert’s electroscope consists of a fine metallic needle ter- 


becaiise they are then both similarly eloctrifieiL The hall at 
the end of the needle, therefore, is driven round ajid twists 


is indica.ted by the movement of the needle. Bennet's gold- ts twisted. lience laese un:v> uil. uiyiauy 
leaf electroscope consists of a couple of strips of gold leaf, when the balls are separated ov a cert;m.*yn.4aiice, iuul a 
.fia 1 Plate XXIV.), suspended to a. brass rod passing large charge of electricity will repei Uq iiao wsth a greater 
tliron^iran insulating tube placed within a glass jar—the force than a lesser cliarge woiild. ^ The angulnr flistance 
tube and rod being supported by a cork varnished with through which the ball is repelled is read ud n: es on 


CJULAU, ^ ^ • A. • i ^ i.1 r "i! 1 • % 

shellac or paraffin wax, to prevent the escape of the charge the scale. V hen a wire is twisted, the toivf wd- ulnch 


plate, I). This instrument, when kept tree trom dust and tne twist, ana tue loice Tupau.u uj luim v.ia. imeen 
dry, indicates very minute quantities of electricity. To use degrees is just fifteen tunes as giv-at as the fnree required to 
this electroscope the leaves are first charged + by touching twist it one degree; that is, the fe,rce of torsion is propor- 
the plate with a glass rod that has been rubbed on silk, when tional to tlie angle of torsion. The angular distance hofcween 
the leaves diverge, as in fig. 2. Any body therefore charged the two balls, when tliey are not very widely apart, is very 


4- on approaching the electroscope will cause them to open nearly proportional to the straight line between tliem, and 


still further {fig. 3), while on the approach of one charged - represents the force exerted between electrified balls at tliat 


they will tend to close together (fig. 4). Henley’s quadrant distance apart. By means of the torsion balance Coulomb 


electroscope (fig. 5), is frequently employed to test large quan- proved that the force exerted between two small electrified 


titles of electricity. It consists of a pith ball, o, at the end bodies varies inversely as the square of tlie distance between 
of a light arm fixed to a pivot upon an upright rod. When them when the distance is varied. Thus, if two electrified 
the wiiole is electrified the pith ball flies out at an angle bodies, 1 inch apart, repel one another witli a certain force, 


indicated on a graduated scale. This electroscope is gener- at a distance of 2 inches apart the force will be only 

, , n . -.1 ,1 . •» , • . 1 .1 1A ....ill ...... i„ ^ 


ally employed in connection with the electrical machine and one quarter as great, and at 10 inches it will only be one- 


beyden jar. 


LAWS OP ATTRACTION AND REPULSION. 


hundredth part as great as at 1 inclL The truth of 
Coulomb’s law has been confirmed by Snow Harris. The 


The laws which regulate the attractions and repulsions of apparatus he employed consisted of a simple balance siis- 


plectrified bodies are — pended from a brass hook, d (fig. 2), supported on a glass 

1. The repulsion or attraction between electrified bodies is rod, o, through the centre of which 

idth a force inversely proportional to the squares of the passes a stout brass wire. A coii- 
distances between their ce^itres. ducting substance, of any required 

2. The distance remaining the same, the force of repul- form, is suspended by a double silver 

sion or attraction between two electrified bodies is directly thread from one arm, s', of the beam. 
as the product of the quantities of electricity with which This body is accurately counterpoised 
they are charged. by weights, d, in the scale-pan sus- 






fl;. 


, •4'v| 


by weights, d, in the scale-pan sus- ! 

These laws were deter- pended from the other arm, b; a similar ; y 
mined by Coulomb with conductor, is fixed Immediately under j 

the aid of his torsion elec- the former, and is supported on a j; 

trometer, shown in fig. 1. graduated sliding tube, c, insulated on ~7.' 

It consists of a glass cylin- the glass pillar rf'. The pan, d, when ^ f 

der, which is covered with loaded with given weights, rests ~ ; 

a plate of glass 13 inches on the small table, e, the altitude' j 

in diameter. This plate is of winch can be adjusted by means jj j' 

perforated with two holes, of a sliding tube. The whole is i' ! 

one to receive a glass tube, fixed on the base, A A V teiished i- i, ^ 

2 feet , high, earring on its with three levelling screws. W lien • ' \f -“T ^ i o 

upper end a torsion micro- the conductor is charged ~ and the 

meter, A, to which is at- suspended conductor a + by means “ 

L tached a slender silver or of the suspension thread and the wire passing tlirough 
glass wire, the lower end the column, c, then the attractive force arising from a 
of which carries a hori- given accumulation is caused to act immediately between 
zontal needle of straw or these conductors, a, h, and may be measured under given 
silk^ thread, covered with conditions by weights placed in tlie pan, d. 
sealing wax. ^ One end of distribution of electricity. 

the needle is terminated When a body receives a charge of electricity tiie. charge 
by a ball of elder pith, does not, as in the case of heat, diffuse itself throughout the 
and the other end carries whole of its substance, but is confined entirely to its surface, 
a vertical vane of paper Prom this it follows that a conductor may be formed of wood 
covered with turpentine, covered with tinfoil ; it may be solid metal or hollow, but if 
A circular band, divided the shape be the same the charge of electricity will be the 
into 360 degrees, encircles same, and distribute itself precisely in the same* manner over 
r the cylinder on a level with the surface, Biot illustrates this by taking an insulated 
the needle, and through cylinder fig. 6, Plate XXIIL' movable round a horizontal 
the other hole is introduced axis, which may be turned by a glass handle. Around the 
the lower cylinder there is wound a metallic ribbon. The apparatus is 
es another ball of elder pith., The instrument made to communicate with a pith-ball electroscope ; when 
nmgtne torsion hea<L a,, roun^ until t?he two the ribbon is electrified the balls of the electrosGope diverge ; 
one another. ^ |n^ Jhis instrument the upon unrolling it the balls gradually collapse, indicating a 
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diminution of electrical cliarge, and if the ribbon be sufficiently 
long compared with the electrical charge given to the ap- 
paratus, they will entirely collapse, but will again diverge on 
re-rolling the ribbon on the cylinder. The quantity of elec- 
tricity reiiiaiiiing tlie same, the electrical force on each unit 
of surface is therefore less as the 'surface is greater. The 
property of electricity of accumulating on the outside of 
bodies arises from the repulsion which the particles exert on 
each other. Electricity tends constantly to pass to the sur- 
face of bodies, from whence it continually tends to escape, 
but is prevented by the resistance of the feebly conducting at- 
mosphere. This has been shown by means of a metallic globe, 
€ (fig. 3), attached to a silk thread, d, which can be charged 






with electricity. If now the two hemispherical cups, a, 5, 
with insulating handles, be applied to the globe and again re- 
moved, it will be found on testing with the electroscope that 
they have removed the entire charge from the ball c. It 
must, therefore, have passed to the outside of the cups when 
they were in contact with it. There are, however, two ex- 
ceptions to the statement that electricity resides on the sur- 
face of bodies. When two opposite electricities are discharged 
through a wire, a phenomenon which when continuous forms 
an electrical current, the discharge takes place throughout 
the whole mass of the conductor. Also, when a body is 
placed inside a hollow-charged conductor, and insulated from 
it, it receives by induction a charge of electricity. The law 
is therefore limited to electricity at rest, that is, to statical 
charges. electrto density. 

When a metallic sphere is charged the distribution of the 
electricity will be uniform in every part, as shown in fig. 6, 
Plate XXIII. In the case of an elongated body it is found 
that the distribution of electricity is different at different 
points of the surface, being strongest at the most acute 
points. The term electric density or electric thickness is 
used to express the quantity of electricity found at any 
moment on a given surface. Therefore if S represents the 
surface and Q the quantity of electricity on that surface, if 
the electricity is uniformly distributed its electrical density is 

represented by On an insulated conductor, where the 
S 

electricity is in equilibrium, a particle of electricity will have 
no tendency to move along the surface, for otherwise there 
would be no equilibrium. But the electricity exerts a pres- 
sure on the external non-conducting medium, which is always 
directed outwards, and is called the electrical tendon. The 
amount of this tension or pressure is proportional to the 
square of the electrical density. When two insulated spheres 
of equal size in contact with each other are charged, the 
density of the electricity is greatest at the parts furthest 
from the point of contact, and least at the point between 
them. If the spheres are of unequal size the density is 
greatest upon the smallest sphere, which has the surface more 
sharply curved. On a cone the density is greatest at the 
apex, and if the cone terminates in a sharp point the density 
at the point is much greater than anywhere else. At a 
point, (fig. 8, Plate XXIIL), the density of the collected 
electricity may be so great as to electrify the surrounding 
particles of air, which being then repelled, a continual loss of 
charge takes place. The greater the density the greater the 
tendency of the electricity to overcome the resistance of the 
air and escape. When the hand is brought near a point, on 
an electrified conductor a slight wind is perceived, and if the 
discharge of electricity takes place in the dark a luminous 
brush of lambent light is seen (fig. 4). For this reason sharp 
points and edges are always avoided in electrical apparatus, 


except where it is intended to set up a discharge. The 

density on a fiat disc, ab (fig. 7, Plate XXIIL), is greatest at 

the edges, but over the flat surface, ji o the distribution is 

nearly uniform. Riess found the density at the middle of 

the edge of a cube to be 

nearly two-and-a-half times Fig. 4, 

as great as the density in . ■ ^ ^ 

the middle of a face, while .J , 

the density at the corner ^ 

of the cube was more than Brush Discharga. 

four times as great. When 

any portion of the charge of an insulated conductor is re- 
moved, the remainder of the charge immediately redistri- 
butes itself over the surface in the same mariner as the 
original charge, provided the conductor is insulated. Wiien 
a conductor charged with any quantity of electricity is 
brought into contact for a moment with another uncharged 
conductor of the same size and shape, the charge divides 
itself equally between the two conductors. A charge of 
electricity may be thus divided into three or more equal 
parts by being distributed simultaneously over three or more 
equal and similar conductors brought into contact with it. 
When two equal metal spheres suspended by silken threads, 
and charged with unequal quantities of electricity, are mo- 
mentarily in contact, and then separated, the charge has 
redistributed itself equally, half the sum of the two charges 
being the charge of each sphere. This is the case wiien the 
charges are of opposite signs, for if one be charged with 6 
units of -f- and the other with 4 units of ~ electricity, when 
these are brought into contact and then separated, each will 
have a + charge of 1 unit ; for the sum of + 6 and - 4 
is + 2, which divided between the two equal conductors is 
+ 1 for each. When the conductors are of unequal size or 
of dissimilar form the quantity taken by each will be unequal, 
and in proportion to the electric capacities of the conductors, 
the larger conductor having a greater proportion of electricity 
imparted to it in order to electrify its surface to the same 
degree. 

ELECTRIC POTENTIAL. 

The quantity of electricity necessary to electrify an in- 
sulated body up to a certain degree is termed the potential, 
and depends upon its ciipacity. A large quantity of elec- 
tricity imparted to a conductor of small capacity will electrify 
it up to a very high potential. When an electrified body is 
placed in conducting communication with the earth, electricity 
will flow from the body to the earth, if the body is at a higher 
potential than the earth, and from the earth to the body if 
the body is at a lower potential, and the flow will be propor- 
tional to the difference of potential When the potential of 
a body is higher than that of the earth, it is said to have a 
+ potential, and if lower than that of the earth a - poten- 
tial. A body charged with free - electricity, is one of lower 
potential than the earth ; one charged with free -f- electricity 
is at a higher potential In the same manner as the level of 
the sea is taken as zero for the determination of the altitudes 
of mountains by the barometer, so the potential of the earth, 
the surface of which is always electrified to a certain degree, 
is taken as the zero potential, as a point of reference from 
which to measure differences of electric potential The capa- 
city of any conductor is measured by the quantity of elec- 
tricity which it can acquire when placed in contact with a 
body which cliarges it to unit electrical potential As with 
heat, which only passes from bodies of higher temperature to 
those of lower temperature, so also electricity passes from bodies 
of higher to bodies of lower electrical potential Potential 
is therefore, electrically, what temperature is as regards heat. 
A short small wire heated to incandescence has a very high 
heat potential or temperature, greater than a vessel of hot 
water, but the latter will have a far larger quantity of heat 
units. A flash of lightning is electricity at a very high 
potential, but the quantity is comparatively small When 
the charge or quantity of electricity imparted to a given body 
is increased, the potential increases at the same ratio. If Q 
be the quantity of electricity, 0 the capacity, and P the 
potential, then Q=CP; that is to say, the charge or quantity 
of electricity that any body possesses is the product of the 
potential into the capacity. For a sphere whose radius is K. 
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the potential P=|=C-B, or the capacity of a sphere is 
1 fA Althoiish in many respects there is a 


nnrmtia Also {leauiig / ic 

Vlio.iv and in bodies of the same matenal and shape is 
proportional to the cube of homologous ‘ 

Ity for dochicity is direetty p^ •> 


that a hodvean ho charged with elcelrieity by indnetion as 
well as by conduction, but with this (lill.-ie!;cc— that m the 
former case the charging body loses none o£ its electricity; 
in the latter ca.se it gives up a portiuu ot its cku-ge. Also 
when a body is charc'ed by iiidnctiou thy eioetricdy niiparted 
is of the opposite cliaracter; when it i.s duuged by conduc- 
tion it is of the same kind. To ciiarge .a body by conduction 
it requires to lie insulaUJ, nhile hi tin ease oi inihietion the 
hodv must he in couimnnication with the earfcli. or ,it leiwt 
momentarily so. Any .lectrhicl body acts by lud.iction 
upon every other body pliucd near it, sepuMting tm- ueutiul 
1 electricity in the .same va\n Lad i oimuclors not so 


Sty for electricity is directly proportional to electricity in tlic same way. r;a._i conuncuo a-rc not so 

ol^d Tint to the weight or volume. Heating capacity, aj,ain, is ,jj | py uiilimljon, owing to tbi' re; i-saiice they 

Siortional to r?ecifie coefiicient, which varies with the « «« the circulation of free elecirich y, i.uf •Mien once 
anterial and is independent of form; while electrical capacity rhar-cd the eleein*- cDiMitien m n-* pi>n!innent. 

rrlTtKeshapUf the body, and not with riie mateml, ,. r . . n, P, n.mnmnnonslv 


tnev are cnar:^eu ttii- rstviuM ^ ^ 

The action of the ma:i;uet is sinnkr, ns it iiuptantaiiiHvasij 


varies with the shape OI uie uuuj, ' action oi me ir. . ... .............. 

orovided the electricity can move freely ypon it. magnetizes a piece of .^ott iron. muI the snn.art.'. luagnoiism 

^ •' i- AW Aor! Iw t.lip •nroximitv of other bodieK^ dcneiids for continnanee u|H,?n the aclutn o1 rite nuignet ; 

i A.,' A."..;yv»„.vrfp,:l ■ trr steel' inach' 


= rn:r=cerb; pm.imity of other bodies 
wlhe 4e electrical capacity depends on the position and 


while the electrical capacity aepenus ou .^hile a, gain magnetism is im).arted lo s.e.u wic, ^ imich 

shape of all the surrounding conductors. . ^*th he. t, greater diliieulty, but oime mipai ied t.ie mivj.tuM/.iarm rs 

perLure means the quantity of beat ; with electneitj, the Faraday’s ivsearches un niducaon prove tluit 

quantity or charge of electricity means the potential of is infineiieed by trie air wmeh sepauues 

electricity. . , ... t+i \ tiie electrified from the un-electrified body, and tiuit the 

All elertrified bodies gradually lose their electricity, although induction is not an action at a dLtaiice or at any 

1 . . .1 ctQnfTH The chftrse IS . , .1 ., 4 . fwA itUilpcidf.R • fnr 


Shape OI an wie buiiuui.ii>ixai^ fim greaxer uniicuit-j, , . 

perLure means the quantity of heat ; ‘by permanent. Faraday’s ivsearches un nulucaon prove tluit 

quantity or charge of electricity means the potential of i^ influenced by tiie mr "“u-h sepauues 


imiucMve acuuii ... , , , , -c * *> 

the electrified from the uii-eleetritied body, am! t.iat the 
action of induction is not an action at a dmtaiice or at any 
greater distance than that between any two nioleeu.cs; for 
instance, if the mtervening s;iac.e were otciipied by iauimin 
oil the eft'ect produced by the iiresenee oi the elcctnhed body 


with the electric density, and also increases with the (^mp- of a huuy thus to allow 

'ness of the atmosphere. The greater part of the joss the inductive intiuence of an electrified nndy to act across it 
electricity appears to be *0 ^lie conduc mg ^ of mo - and on account rf to !,ro- 


'ness Oi Wic p i a 4: xne IIIUUCUVC ^ r a.! • 

electricity appears to be due to the conducting jg called its inductive capacity, and on acemmt of this pro- 
tore which forms in the insulatinpiipports, the loss substances have been termed ihdectric,^. All 

air being proportionally small As glass^i^s very liable to t e qI necessity are insulators, but equalh- good^in- 

Af mnrcf.nrA in its surface, it should always be A/minilr "-ond dielectrics. Glass is a 


condensation of moisture in its surface, it should always be always equally good dielectrics. Glass is a 

coated with a thin layer of shellac varnish when used as an dielectric tlian ebonite, paramn, or air, Imt air and 

insulator. vi.vorvmo induction, glass are better insulators than ebonite or I'amfim. i ose 


— edectbio induction Stances S iekdvks are said to a 

An electrified insulated conductor acts inductive capacity. Faradav regards non-coiMinctors 

neutral state placed near L%onsisting of a number of moiceuies which are ab£u^ 


neutral state placed near it in a manner very similar to the ^ a number of moiceuies which are alo.olute 

action of a magnet on soft iron; conductors andaredi.sseminatediiiauuii-cotiducriiigm‘''liam. 

neutral fluid, and attracts the opposite and repels the like ^ucto , ; ^ jg I Po,jy is to iiupart to the molt^te, 

kind of electricity. This action is termed f toe m STrTthemblves polarized at the outset, ii deiiuitcV 


kind of electricity. This action is termed iMtoctora- , themselves polarized at the outset, a definite yite 

If a glass rod, a (fig. 10, Rate XXIIL), is cuarged yth g^ls of the molecules which face tlfccm- 

+ electricity and held near the insulated metal condiictoi, ^ ^ ° j.yj„ eiectricitv of tlie oiqiosite kind, and Vliw 

the natural electricity of the conductor iSJjXIJed ^ay torn it havebdectricity uf the 

free electricity will be develiyed at e^h end, aRbowgl niediiim, wiiere tlay -i- of 


the conductor itself has not been chargea, ana sne^ enus --- - _ fo** 

of the conductor will attract small bits of mjer . an Imt ^-ijere the iiuii-eonduetor \ 

if pith halls be hung to the -ends they will be found to ‘ ^ conductor, the free electricities are no longer 

be repelled, while the middle svirfaoe of the cylinder extobi the charge whieh is inanifested. 

no trace of electrification. The charge at the end rf Aecordinc ’to this theory the action is analogous to that 


UU WO/UC UL , .S 1 r Jit 

conductor nearest the excited rod will be found to be 
and at the opposite end an equal charge of + ^ectncity. 

1 .,1 ___ j: J Utt I'ova-fAI'-i 


iiCULlthliACU., wexw s-n- ^ . x I i 

According to this theory the action is analogous tu lunt 
of the pole of a magnet on a piece of soft iron, and 


.and at the opposite end an equal cnarge oi ^ ^ termed it dielectric polarimtion. 

This inductive action, which was discovered by Canton x followino- table ‘fives the S'pecitk inducUve capacity of 

io AannhU. nf taking nlace across a considerable dis- iiie louowin^ uiwr ^ i , 


ms rcapa^ a considerable dis- The Mowing table gives the nm., 

teS evTthou^h a sheetk glass be interposed between some of the best insulators 

the bodies. On removing the glass rod both the induced ..... 1*00 Gutta-percl 

charges disappear, but the glass rod is as much electrified . 1’90 Sulphur,. 

as before, having parted with none of its own charge. Paraffin,. . , . 1*98 Shellac, . 

If the conductor o (fig. 11, Plate XXIII.) be placed in India-rubber, . ■ 2*22 

connection with the earth, at the end furthest from the , v i • A 4 .A 4 v-f.c 

excited rod, that end only which is nearest the electrified These values are termed dielectric 

body will be found to be electrified with the opposite A simple and . 

. . i . t 4.a/i ' rnviA At 1 o■»^f^+Tr mtQt'v+'.ThiAQ of p.lftctncitv bv induction ironi «. 


Gutta-percha, 
Sulphur, . . 

Shellac, . , 


'hese values are termea uieiecLuc 
A simple and inexpensive apparatus for collecting large 


body will be found to be electnnea wim me opposite a. <,inrfe char'^e is 

kind of electricity to that of the glass rod.' The quantity quantities of electricity l>y coulists 

of the two charges separated by induction on a con- ^etalAish w 

ductor in the presence of a charge of electricity depends (figs. 6 and 7, Plate XXIT.) of a round m^ . 

«A+.AiA 4 .;ni A'f Aiiaro-A iinfl iTHon tVift distfl-ncfi of D D. about 12 inches in diameter, and with § 


ductor in the presence of a charge of electricity depends i^ngs. o ana /, xia, c t y _ 

upon the potential of the charge, and upon the distance of n n, about 12 mches in tometer, ato „ sealing 
- • the charged body from the conductor, , A highly electrified inch deep, m wRch “ cast a 

glass rod win produce a greater inductive effect than a less wax, or a mi^ure of resin X K’ 

highly electrified one, and the nearer it is brought the greater Venice turpentine one dtaieto 

. ■ the inductive effect. As the electrified My approaches, the and a round cover, a a, of 

charges of opposite sign on the two opposing surfaces attract metal or of woo^covered with tinfoil, and fu ^ 

^ „ 4 . — «r,a ninr« daas hand fi When the electrophorus is to be used tbe 


charges of opposite sign on the two opposmg surfaces attract merai or or wouu, cuvcibu 
L another^Lre and more strqngl^, and accumulate more glass handle. When the 
’ and more densely until, as the electrified body approaches resinous cake is topped or ^ ® 

* -I.-- aul. ki a-ntxvir flioQ wnnlUn ninth nr with a cat s skill. The cover is then piacea 


* and more densely untU, as the electnhea, Doay approacnes resinous oaRo i« ^ ^ ^ 

■ very dose, the tension becomes sd great that a spark flies woollen cloth or with a cat s skin. 'The cover is then pl^^ 
' aer^and the two charges combining neutralize one another, upon the cake Md touched ! ’ L 

leaving the induced chafge of (in tos case) + electridty at bdng removed by the glass handle it wiU be fomd to to 
the other end of the conductor as a, permanent Charge after powei-fully electnfied with a + charge, and capabk of peld 
.4. , , v V J ■rv.4jtoJEi.ic ^ gpark if the knuckle is *" 
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may be repeated an unlimited number, ; of times- without any 
fresh excitation of ' the . resin , being ,, required, 'and, if .the 
electrophorus is kept in a dry place after being once excited 
a spark may be obtained from it during many weeks, since 
the resin acts solely by its inductive influence on the com- 
bined electricities actually present in the cover. The theory 
of the electrophorus is simple; on excitation the resinous 
plate is electrified ; when the metal cover is placed in contact 
withjt, on account, of the inequalities of the surface of the 
resin ^ the contact is very imperfect it is' therefore in a' con- 
dition analogous to that of a conductor under the influence of 
an electrified substance, its lower surface becoming + 'and its 
upper ■ surface - (fig. .6,' Plate .XX'IV.) The ~ electrification 
of the resin ' therefore acts inductively on the cover, attracting 
a - 1 - charge on the under side and repelling a — charge to 
its upper surface. When the cover is touched for an instant 
by the finger the - charge of the upper surface is neutralized 
by electricity flowing in from the earth through the finger 
and body of the operator, but the attracted + charge remains, 
being retained by its attraction towards the - charge of the 
resin. On lifting the cover by its handle (fig. 7 of Plate) 
the -h charge on the lower surface, being no longer bound 
by attraction, distributes itself on both sides of the cover, 
as is shown by the divergence of the pith halls. It is 
clear, therefore, that the electricity of the cover is not de- 
rived by way of charge from the resin, but is the result of 
the process of induction, and that no part of the original 
charge has been given up in the process. The metal sole on 
which the resin rests forms an important factor in the action 
of the electrophorus, as it increases the quantity ot elec- 
tricity. For the — electricity of the upper surface of the 
resin, acting inductively on the neutral electricity of the mass, 
decomposes it, retaining on the under surface the -h elec- 
tricity, while the - electricity of the dish passes ofi' into the 
ground. The 4- electricity thus developed on the under 
surface reacts on the - electricity of the upper surface, 
attracting it, and causing it to penetrate into the badly 
conducting mass of the resin, on the surface of which fresh 
quantities of electricity can be excited. It is for this reason 
that the electrophorus, once charged, retains its electrification 
for a considerable time. This instrument is a good example 
of the conversion of work into electro- potential energy, for 
the charge cannot be called into existence without the ex- 
penditure of some other form of energy. When the cover is 
raised from the electrified resin, work is expended to over- 
come the attraction of the opposite electricities developed by 
induction on the cover, and the equivalent of the work thus 
performed is the electricity detached, for it will be found that 
it is harder to raise the cover when it is charged with + 
electricity than if it were uncharged, for wflren charged there 
is the force of the electrical attraction to be overcome in 
addition to the force of gravity. 

ELEOTEICAL MACHINES. 

The first electrical machine used by Boyle and Otto 
Oiiericke, with which they discovered electric light, con- 
sisted of a globe of sulphur turned on an axis by one hand, 
while the other pressing against it served as a rubber to 
excite the mass. The glass cylinder and the plate-glass 
electrical machines are the two forms now in general use, 
and the only important modifications that have been intro- 
duced are the substitution, in some cases, of ebonite for 
glass, and the construction of machines depending upon the 
principles of induction and convection. The cylinder machine 
(figs. 8-8c, Plate XXIV,) consists of a hollo v/ glass cylinder, 
A B, mounted on glass supports on a horizontal axis, o, 
which may be turned by a handle, n. A cushion of leather, 
E, stuffed with horse- hair, the surface of which is spread 
, with a powdered amalgam of tin or zinc and mercury, is 
fixed to a pillar of glass fitted with a metal conductor and 
f\irnished with a screw adjustment at the foot to regulate 
the pressure of the rubber on the cylinder. Attached to the 

I rubber is a flap of oiled silk, which, passing over the cylinder, 
covers its upper half and prevents the dissipation of the 
electricity from its surface by contact with the air before 
it reaches the prime conductor, h t, which is made of metal, 
: usually in the form of an elongated cylinder with heniir 
’•^herical enisi and^^^^^m stands i. The prime 


conductor is furnished on the side nearest the cylinder with 
a series of fine metallic points, t, in the form of a rake. 
When the handle is turned the friction between the glass 
and the amalgam-coated surface of the rubber produces a 
plentiful electric action, electricity appearing as a + charge 
on the glass, leaving the rubber with a - charge, as siiowui 
in fig. 8c. When the machine is recjuired to accumulate 
■f electricity, a chain must be carried from the rubber to 
the ground, so as to allow the - charge to be neutralized. 
If, — electricity is required to be accumulated, then the 
prime conductor must be put into communicatiou with the 
earth, and the rubber insulated. 

The plate electrical machine (fig. 9 of Plate) is constructed 
with a circular plate of glass or ebonite, revolving vertically 
by means of a handle, betTveen two uprights; twm pairs of 
rubbers, formed of slips of elastic wood covered witlj leather 
pads and provided wfith oiled-silk flaps, are ])laced at two equi- 
distant portions of the plate, their pressure being regulated 
by means of screws. The prime conductor is generally 
curved round to meet the plate at the two ends of its 
horizontal diameter, and is furnished with two sets of points 
to collect the electricity. For an equal surface of glass the 
plate machine appears to be the most powerful In a more 



recent form of plate machine, sbowm in fig. 5, there is but 
one rubber and flap, occupying a little over a quadrant of 
the plate. The prime conductor consists of two ring-shaped 
bodies, dd^ armed with points and connected with the ball a. 
The rubber is connected with the negative conductor o. 
Whatever advantage the form may have is probably due to 
the curvature of the surface being greater than that of the 
ordinary form. The best amalgam for electrical machines is 
prepared as follows: — One part of zinc and one part of tin 
are melted together and removed from the fire, and two 
parts of mercury stirred in. The mass is then placed in a 
wooden box containing some chalk and well shaken. The 
amalgam, before it is cold, is pow^dered in an iron mortar, 
and preserved in a stoppered glass bottle. For use a little 
lard is spread over the cushion, and some of the amalgam 
powder sprinkled over it, and the surface smoothed by a 
piece of flattened leather. The electrical charge of the 
machine is restricted to a certain limit, which is attained 
when the loss of electricity equals its production. The loss 
depends on three causes, (1) loss by the atmosphere, and the 
moisture it, contains — this is proportional to the density; 
(2) loss by tbe supports from lealcage ; and (3) the recom- 
bination of the electricities of the rubbers and the glass. 
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Fig. 6. 


The eiectricai charge of the machine increases with the 
rapidity of the rotation, until it reaches a point at which 
the tension oYercomes the resistance presented by the non- 
conductmty of the glass. At this point a portion of the 
two electricities separated on the rubbers and on the glass 
recombines, and the charge remains constant and independent 
of the rapidity of rotation. 

Holtz’s electrical machine depends on the continuous 
mductive action of a body already charged acting like the 
eleetrophorus. By its means enormous quantities of elec- 
tricity are obtained, comparable to the current yielded by a 
Yoitaic cell In the more recent machine of Winshurst’s 
(fig. 10, Plate XXIV.) two plates rotate horizontally in 
opposite directions. Each plate has a series of small slips 
of thin metal foil upon it, wdiicii serve as armatures to 
receive an initial charge from an excited glass rod or an 
eleetrophorus. Two uninsulated diagonal conductors are 
mounted at the front and back, and two insulated collecting 
combs at the right and left, connected with a discharging 
apparatus. Each strip of tinfoil is touched by an unin- 
sulated briisli as it. passes opposite the charged carrier of the 
other disc, and each thereby has a charge induced in it (as 
in the case of the eleetrophorus), which it carries over to the 
collecting comb on the right or left, and thence to the 
discharging balls, from wdiieh issue a constant stream of 
sparks. 

One of the most remarkable phenomena observed with the 
electrical machine is the spark drawn from the conductor 
when the knuckle is presented to it. The spark is instan- 
taneous, and is accompanied by a sharp pricking sensation. 
It varies in shape; when it strikes at a short distance it 
is rectilinear. Beyond 2 or 3 inches the spark becomes 
irregular, and has the form of a sinuous curve with branches 
(figs. 1-3, Plate XXV.) YVhen the discharge is very powerful 
it assumes a zigzag form. These 
two latter appearances are seen 
in the lightning flash. When 
a person is insulated by stand- 
ing upon a stool with glass legs 
(fig. I) and touches the prime 
conductor of the machine, the 
electricity is distributed over 
his body, which is a conductor, 
in the same manner as over 
an ordinary insulated metallic 
conductor, and sparks may foe 
drawn from his body. The 
hair diverges in consequence 
of repulsion, and a peculiar 
sensation is felt on the face. 
A person standing on an insu- 
lated stool may be positively 
electrified by being struck 
with a cat’s skin. In condensed 
air the light of the spark is 
wiiite and brilliant, in rarefied 
ait divided and faint, and in 
higSily rarefied air purplish. 
To illustrate these experiments 
the annexed apparatus (fig. 6) 
may be employed, consisting 
of a glass globe about 4 Inches 
in diameter, provided at each 
end with a brass cap, to one of 
which a stopcock^ is screwed, 
With a wire and ball, a, pro- 
jecting into the globe, and 
through the other a similar 
wire, h slides through a collar 
of leather, so that the halls may 
be set at any required distance 
apart. The apparatus may be ex- 
. , ” hausted of air by the air-pump, 

or the air may be condensed in it by a condensing syringe! 

Y repulsion ate illustrated 

vvw V termed the electric chimes ffiu'. fi. Plate 

AX V.) A senes of bells, b b, are. 
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metal rods in metallic connorti!'!!! with the eondnetor. a 
middle bell is iiisulat d fumi tl e ^ Miidiictrir. tmr iv euiiiiceteil 
with the eartl'i by iiieans Cil :i cliain, c. Fn ‘tween the 
are small metai bails sfispeiidi'd by silk thre;c’N, Ou the 
bells ill coiuiectioii ’nilh iiv 'whin '*■ cifftrified 

they attract tlie inetaKic balls, nud aftm ♦•uiifa- ; rcptl them 
being, now |>ositively elciariricd. T‘<ey an* iu tun, attiacted 
by the middle hcH, which is licirircd with 
by . induction; the discharge tiikcs phu'e ])j Uie 
ringing of the hells. 

If two pieces of tinfoil are fixed, au mrb qde of 
a glass plate, and one piece i»e eljaro'd -p ni.u t.be otiier 
the two charges will attract each otbir linjugh the 
glass; and if the glass be sit up i‘dgi‘\vi,<i% .m< ibat mither 
piece of tinfoil touches any ctmdiwlm (as in fy, 7), very 
little discliarge is oiitained by 
touching either piece of foil .separ- 
ately; as the charges are a,cfei| 
upon by the force of each otlun’bs 
attraction and inductive aetinn, 
they are com pans livelv stable. J n 
this way the two pieces of tin- 
foil may be clmrged much more 
strongly tfjan either piece eosiid 
be if attached to the glas.s singly 
and then electrified. From tfiis 
circumstance tlie ca[jacity of a 
conductor is greatly increased wlten 
it is placed near a conductor 
charged with the opposite kiiid 
of electricity, and if its ca}iacity 
is increased a greater quantity 
of electricity may be accumu- 
lated in it before it is charged to a high potential Such m. 
arrangement is termed a condenser of eleetricity. Thus, if 
two insulated discs, and t* (fig. 6, Plate XX T?), be placed 
upon op)posite sides of a glass plate, and the on-e (t^) be con- 






nected with the conductor, p c, of an electrical machine, and 


the other (t^) to the earth, the — charge n])on will act 


Fig. a 



inductively through the glass plate on t-, and will repel •+ 
electricity into the earth, leaving the side nearest ri - 
electrified. Tliis - charge on will attract tlie 4 ehargr 
of to the side nearest the glass, and a fresh supply is 
taken up from the conductor of the machine, so that the 
arrangement becomes an accumulator. If the two metal 
discs are pushed up close to the glass plate, the attiaction 
becomes stronger between the d- and - charges, as the in- 
ductive action is greater, and in consequence a still greater 
quantity can be accumulated in the plates, if, wlien the 
discs are thus strongly charged, the connectiuns are removed 
and the discs are separated from one anotlier, the twr) charges 
are not .so strongly bound by one another, ami there will 
be more free electrification over their surfaces; arid a.s the 
capacity of lias diminished hy being removed from T-, 
the same quantity of electricity now 
electrifies it to a higher degree than 
before. Thus the presence of a plate 
in connection witli the earth near an 
insulated conductor increases its 
capacity, and enables it to accumu- 
late a greater charge by attracting 
and storing up the electricity upon 
the face nearest the earth plate. The 
stratum of air between the two discs 
sufiices to insulate the two charges 
from each other. The capacity of a 
condenser depends upon the size and 
form of the metal plates or coat- 
ings, upon the thinness of the 
stratum of the dielectric betw^een 
them, and on the inductive capacity 
of the dielectric. Glass jars (fig. 8) 
coated on each side up to a certain height with tinfoil are 
known as Leyden phials, from having been first constructed 
at Leyden. A stout wire with a biass knob at the end 
passes downwards through the lid of dry varnished wood, 
and communicates by a small loose brass chain attached to 
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the end with the inner coating of tinfoil. ■ The metallic 
■coatings are called respectively the internal and the external 
coatings. Like the condenser the Leyden jar is charged by 
connecting the one coating with the earth , and the other 
with the source of electricity. If when held in the hand, 
and the externa! coating is in connection with the earth 
through the body of the operator, the knob is presented 
to the ■+• conductor of the machine, -f electricity is accumu- 
lated in the interior coating, and — electricity on the exterior 
coating; or if ^ the jar is held by the knob, and the ex- 
terior coating is presented to the machine, the reverse takes 
place. As the 4- electricity, acting inductively , through the 
glass, decomposes the electricity of the external coating, 
•attracting .the — and repelling the ■4- electricity which escapes 
to -the earth by the hand, the action of the, Leyden, jar is the 
same as that of ' the condenser. When the jar has acquired 
its full charge, the outer coating being - and the inner 4-, 
it will retain its charge for some hours, provided it is dry 
and free from dust, and the quality of the glass is good; 
but if the two coatings are brought into contact, the two 
charges will combine instantaneously and the jar be dis- 
charged. Thus, when the outer coating is held by one hand, 
and the knuckle of the other is presented to the brass knob 
of the interior coating, a bright spark with a sharp snap will 
pass, and at the same time a smart shock will be felt at the 
wrists, elbows, and shoulders. The usual mode of discharging 
the Leyden jar is by the discharger (fig. 8, Plate XXV. \ 
which consists of a brass rod furnished with knobs, o n, 
joined at b and furnished with a glass handle a. One 
knob is placed against the outer coating, and the other 
against the knob of the jar, when the spark between the two 
knobs discharges the jar. After the jar has been discharged 
•and left for a short time, when the discharger is again used 
it will be found that a small second discharge spark can be 
obtained, resulting from what is termed the residual charge; 
for not only do the electricities adhere to the two surfaces of j 
the insulating medium which separates them, but they pene- 
trate to a certain extent by absorption into the interior. | 
This residue by absorption is greater the longer the jar has i 
remained charged, and is also increased with the amount of | 
the charge. It varies also with the nature of the substance, 
but with liquids and gaseous insulators there is no residual 
ciiarge. With paraffin the residue is greatest, shellac less, 
and with glass and sulphur least; and the amount of residue 
is found to be nearly proportional to the thickness of the 
insulator. The return of the residual charge is accelerated 
by any gentle mechanical action, as tapping the jar with a 
piece of wood. A Leyden jar constructed of thin glass has 
■a greater capacity as an accumulator than a thick one of the 
same size; but if the glass is too thin it is destroyed when 
powerfully charged, by the tension of the opposite electricities 
culminating in a spark piercing the glass. Toughened glass 
withstands the strain of tension better than ordinary glas.s, 
and Leyden jars made of it can therefore he made thinner 
and so contain a greater charge. When a very large charge 
of electricity is required to be accumulated, a series of jars 
are combined together, as in fig. 10, Plate XXV., all their 
inner coatings being connected together, and all their ex- 
ternal coatings united. Such an arrangement is termed a 
Leyden battery. Such a battery, to be fully charged, will 
require a large quantity of electricity, and will produce very 
powerful effects, so that the greatest caution must be exer- 
cised in manipulating arrangements of this nature, as the 
spark from such a series })assing into the body might be 
fatal Fig, 9, same Plate, shows a Leyden battery combined 
as an intensity series. 

Franklin discovered that the charges of the Leyden jar do 
not reside on the metallic coatings, but in reality reside on 
the surfaces of the glass of the jar. This is conclusively 
shown by constructing a jar, the interior and exterior coat- 
ings of which are removable. If such a jar is placed upon an 
insulated stand and charged, and the inner coating lifted out 
by a silk thread, and then the glass jar carefully removed 
from the outer coating, neither coating will be found to be 
electrified to any extent, but if the jar is again made up, it 
will be found to be highly charged as before, the two electri- 
cities having remained upon the inner and outer surfaces of 


the non-conducting glass. The metallic coatings therefore 
simply act as conductors for distributing the electricity over 
the surface of the glass, which thus becomes polarized, and 
retains this state owing to its imperfect conductivity, A 
more simple experiment may be made by forming a Leyden 
jar, of which the inside and outside coatings are of mercury, 
and after charging it, and removing the glass jar, mixing the 
two mercury coatings and again forming the jar, which may 
then be discharged. 

Faraday has shown that the dielectric through which in- 
duction takes place plays an important part in tlie phenomena. 
All dielectrics through which inductive actions take place are 
strained, and as a vacuum appears to be a conductor, it fol- 
lows that it is not the material particles of the dielectric that 
are thus affected, and this points to the conclusion that elec- 
trical phenomena are due to stresses and strains in the ether 
which pervades all matter and all space. As tlie [»articles of 
bodies are all surrounded by this ether, tiie strains of the 
ether are communicated to the particles of the bodies which 
also suffer a strain. Tlie glass between the two coatings of 
tinfoil in the Leyden jar is therefore squeezed between the 
attracting charges of electricity. A Leyden jar, if made of 
too thin glass, actually gives way under this stress, and when 
a Leyden jar is discharged, the stratum of air between the 
knob of the jar and the knob of the discharger is more and 
more strained as the knobs approach one anotlier, until at 
last the stress is so great that tlie layer of air gives v;ay, and 
is perforated by the spark tliat discharges itself across. The 
residual charge of the jar is therefore explained as due to the 
glass not at once recovering itself from the strain to wliich 
it has been subjected. The theory tiiat electric force Jicts 
I across a space in consequence of the transmission of stresscvS 
and strains in the ether with wliich space is filled, is now 
generally accepted. The striking distance of the Leyden jar 
is that at which, wdien the outer and inner coatings of the 
Leyden jar are brought gradually nearer each other, a spon- 



taneous discharge takes place. It is inversely proportional to 
the pressure of the air, and directly proportional to the 
electric density of that point of the inner coating at which 
the discharge takes place. As this density at any point of 
the inner coating is proportional to the wlioie charge, the 
striking distance is proportional to the quantity of electricity 
contained in a jar. The measurement of the charge of a 
battery by means of the striking distance can only be deter- 
mined when the charge disapipears. Lane’s electroi rater, 
constructed on an application of this principle, enables the 
charge of a jar or battery to be measured. The ap])aratus 
consists of a Leyden jar, c (fig. 9), near to which is placed 
a vertical metallic support, carrying at the upper end a brass 
rod with a knob at one end, and which can be placed in 
metallic connection with the outside coating of the jar. The 
rod being movable, the knob can be placed at a measured 
distance from the knob of the inside coating. Tlie jar 6, the 
charge of which is to be measured, is placed on an insulated 
stand, with its outer coating in metallic connection with the 
knob and inner coating of the jar <?, the outer coating of 
which is in connection with the earth. When the electrical 
machine is worked, the conductor a pa-sses ix 4- charge of 
electricity into the jar 5, and a proportionate quantity of - 
electricity is repelled from its outer coating, and passes into 
the jar <?, and there produces a- charge. When this has 
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reached a certain tension, it discharges itself between the 
two knobs, and as often as this takes place an equal amount 
of + electricity will have passed from the machine into the 
jar a. Hence its charge is proportional to the number of 
discharges of the electrometer. For small distances, the 
striking distance is directly proportional to the quantity of 
electricity, and inversely proportional to the extent of coated 
surface; that is, it is proportional to the electric density; and 

when a battery or jar is 


10.' 



discharged at the greatest 
strikiiig distance, the resi- 
dual charge is always in the 
same proportion to the en- 
tire charge. When a large 
Leyden jar or battery Is 
discharged by a metallic 
wire held in the hand, a 
sligiit shock is frequently 
felt; and if the jar be placed 
on a table, with its knob 
in contact with tlje prime 
conductor, and a chain is 
stretched on the table, one 
end nearly touching the 
outside coating of the jar, 
when the jar discharges it- 
self a spark is seen to pass 
between each link of the 
chain though it forms no 
part of the circuit. This 
spark is termed the lateral 
discharge, and appears to 
be due to the effects of in- 
duction when the electric 
condition of a neighbouring 
body is suddenly altered. 

^ The contact of two dis- 
similar metals has been 
shown by Volta, by means 
of his condensing electro- 


foi-_ diflemit pairs of mi'iate 


have recently been measured by Ayrton and Pen-y 
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scope, to produce opposite 
kinds of electricity on the 
tw'o surfaces, one being -f 
and the other - . This ap- 
paratus(fig. 10) consists of 
l a gold-leaf electroscope in 

, ■ — ' combination with a small 

condenser. A metalljo plate fonns the top of the electroscope 
on which IS placed a second metallic plate provided with a glass 
handle. The surfaces of the discs are insulated by a coating of 
shellac vamish. Very small quantities of electricity are ren- 
dered sensible hy this apjiaratus. One of the plates is touched 
with the body under examination, and thus becomes a collect- 
thf <=ondensing plate, is connected with 

the earth by touching it with the finger. The electricity of 
collecting plate, acts inductiwly 
thiough the insulating varnish on the neutral fluid of the 
other plate, attracting the opposite electricity and repelling 
tliat of similar character. The two electricities are thus 

denser, hut without diverging the gold leaves, as the opposite 
electricities counteract each other. On raising the ZS 
plate the nentralimtion is destroyed, and the electricity, teFng 
free to move, diffuses itself over the rod and gold leaves 
Thom diverge. More r^ent experiments with Sir w! 
Ihomsons delicate mirror electrometers verify Volta’s 
coyeiy The differences of electric potentiaffleenXS 

pairs of metals is not always equal Thus zinc and "?e 

•degree; hut zinc and sflver 
are + and - to a much greater degree. The followinfy 

ZfthnZZ® ’"®®“ pla^ in contact M al 

With those below them in the series. 


ooKojACf mum ov msitals is air* 

'ifS'O'dliim ■' Tin ^ t 

Iron _ , , Plstiam , . 
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The differonee of pofeiitisil luvtweeii ziiif mid r< the 

same as that hj mdhv, sutn‘C‘«si\v diilt'm-.ts 

or I'Ol-i volts, from wiiidj Inis hvpii tlt'lermined flic* lolkmiiio 
law, known as Volias tnv:~-.T|.nt the dillbromt* of ^mhutnl 
between any two ineUds to the .■^um of the did-, 

of]»otential between t!..* iT.ifW, mim: nmtafs in the etmtaei 
senes. It is fomid nnit>r of l!ie meiels in the enm 

tact series in ear assLmdrUes vrrv with tliet uf Ifie 

metals arranged in tue, u’der of thVir eleeirMn.meniii:al [iower 
as deteruiined from ihuir ebemieal eqiuvalents ujhI their lieat 
of coiubination with oxygen. Then*fore the dhrerence of 
potentials between a metal and the air that surrounds it 
measures the tendency of that metal to bt^eome oxidiz<Ld by 
the air. As the air is a had conductor, while the metals are- 
good conductois, it fodows that vriien two diderent metals 
touch they equalize their own potentials by comluciion but 
lea,vQ the iilms of air that surrouml tliem at different pkeii- 
®-^P^"riniei!t.'s iiiade have only measured 
the dillerence of potentials between the air nenT one metal 
and that near another metal, and not between the metals 
themselves. The theory of the voltaic ceil has a most im- 
portant bearing upon this subject. The contact of two 
dissimilar liquids with one anotiier likewise produces a differ- 
ence of potential, and a liquid and a metal in contact also- 
produce a difference of potential A cold piece of metal in 
contact with a hot piece of the same metal al.-’-o P'roduces a 
difference of potential, electric sejiaration taking place acros^v 
the surface of contact, 

ELECTKIC DISCHARGE. 

The recomhinatioii of two electricities of Isigh potential h' 
always accompanied by a di.^engagement of hght. The dis- 
charge which takes puace betw’een tw'o separate* cunducliim sur- 
faces is termed dis?'ii'ptive\ and the better the conductors on 
which the electricities are aceuiimlated the more brilliant the 
spark. Its colour varies lioth with the nature of the bodies and 
that of the surrounding medium and with the pressure. Be- 
tween knobs of wood or ivory, it is crimson ; between charcoal 
points, yellow between bails of silvered copper, green. In 
atmospheric air at the ordinary pressure, white; m vacuod 
violet, in hydrogen, reddish; in vapour of mercury, green; 
m carbonic acid, green; in nitrogen, blue; and in every case 
It is accompanied by a peculiar sound. Fusinieri states that 
the colour of the electric s|.)ark is due to the transfer of ma* 
^rial particles of matter in a state of extreme tenuity, 
vy hen the spectrum of the electric spark is obtained it is full 
01 dark lines, the number and arrangement of which depend 
on the material of which the discharging poles are made. ■ 
Ihe spark measures the conservative power of the dielectric, ' 
as it indi^tes the limit of the inffuence which the intervening 
air or Meotric exerts in resisting discharge; all tlie. effects 
prior to the discharge being inductive. In everv case, the 
particles, among and across which the discharge suddenly 
breaks, are displaced, and the path of the spark depends 
I upon the degree of tension acquired by the particles in the 
line of discharge. The spark may therefore be considered as 
a discharge or lowering of the polarized inductive state of 
many dielectric particles by a particular action of a few of 
the particles occupying a very liuiited space; all the pre- 
viously polarized particles returning to their first or normal 
condition m the inverse order in which they left it, and unit- 
ing their powers meanwhile to continue the discharge effect 
subversion of force first occurred. 

Wheatstone has shown that the phenomenon of the hmsM 
discharge consists of successive intermitting discharges, 
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though it appears con tinuons, and that the sound is due to 
the recurrence of the noise of each separate discharge, which 
occurring at intervals nearly equal, causes a definite note to 
be heard, which, rising in pitch with the increased rapidity of 
the intermitting discharges, affords a ready and accurate' 
measure of the intervals. The brash is a discharge between 
a bad or a non-conductor, and either a conductor or another 
non-conductor. Wheatstone found that the brush discharge 
generally had a sensible duration, but he could detect no 
such duration in the spark. Discharge in the form of the 
brush (see fig. 4) is favoured by 
rarefaction of the air. It may 
be obtained not only in air and 
, n i:--— ^ gases, but also in . denser media. ■ 

The discharge (fig. 11) takes 
place when a fine point is used to produce disruptive dis- 
charge from a positively charged conductor, a phosphorescent 
glow covering the end of the wire, and extending a smaD 
distance into the air. The glow is always accompanied by a 
wind proceeding either directly out from the glowing part, or 
directly towards it, which has been rendered visible by its 
effects in driving the electric reaction wheel (fig. 9, Plate 
XXV.) Glow discharge is due to a continuous charge or dis- 
charge of air; in the former case accompanied by a current 
from, and in the latter case by one to, the place of the glow. 
The glow is assisted by those circumstances which tend to 
facilitate the charge of the air by the excited conductor, the 
brush by those which tend to resist the charge of the same, 
and those which favour intermitting discharge in a more 
exalted degree favour the production of the spark. Besides 
being luminous, the electric spark possesses intense heat. 
liTien it passes through infiammahle liquids, as ether or 
alcohol, it inflames them. 
Coal gas may also be ignited 
by means of the electric 
spark, as is shown in the 
case of the “ electric pistol,” 
fig. 12, in which an explosive 
mixture of gas and air is fired 
in a metallic vessel, d, by 
means of the insulated con- 
ductor A B. 

The discharge of the Ley- 
den jar is effected with a I 
velocity so enormous that it 
may be regarded as momen- 
tary. Wheatstone has mea- 
sured this velocity, and shown 
it to gieatly exceed that of light itself. It is, in fact, 
so great that the most rapid motion that can be produced 
appears to be actual rest. A wheel on which a five pound 
note is affixed, revolving with a rapidity suflicient to render 
it invisible, when illuminated by a flash of electricity is 
seen for an instant with the wording of the note quite 
distinct — because, however rapid the rotation may be, 
the light has come and already ceased before the wheel 
has had time to turn through a sensible space; vibrating 
strings are seen at rest in their deflected positions; and a 
rapid succession of drops of water, appearing to the eye a 
continuous stream, is seen to be what it really is. Wheat- 
stone viewed the image of a spark reflected from a plane 
mirror, which, by means of a train of wheels, was kept in 
rapid rotation on a horizontal axis. The number of revolu- 
tions performed by the mirror was ascertained, by means of 
the sound of a siren connected with it, to be 800 in a 
second, during which time the image of a stationary point 
would describe 1600 circles, as, from the laws of reflection, 
the image of a luminous point describes an arc of double the 
number of degrees which the mirror describes, in the time in 
which the mirror passes from the position in which the 
'■ image is visible to that in whicli it ceases to be so. If the 
; duration of the image were absolutely instantaneous the arc 
' would be reduced to a mere point. Knowing the number of 
1 . turns which the mirror makes in a second, and measuring, 
by means of a divided circle the number of degrees occupied 
I'y tire image, the duration of the spark was determined. 

one experiment this arc was 24 degrees, and as the 
r?',! yon* in. 


mirror made 800 turns in a second the image traversed 
576,000 degrees in the same time, and as the arc was 24 
degrees the image lasted the 5,6000 aiodo ^ secopd. 
The discharge is therefore not instantaneous. When greater 
resistances are interposed in the circuit through which the 
discharge is effected, the duration of the spark is increased* 
The duration also increases with the striking distance, and 
with the dimensions of the battery. To determine the 
velocity of electricity, Wheatstone constructed an apparatus 
termed a spark board. Six insulated metal knobs were 
arranged in a horizontal line on a piece of wood. Knob 1 
was connected with the inner coating of a Leyden jar; 
knob 2 was a tenth of an ' inch distant from knob 1; 
between knobs 2 and 3 a quarter of a mile of insulated 
wire was interposed; knob 3 was also a tenth of an inch 
from knob 4, and between knobs 4 and 5 a second quarter 
of a mile of wire was interposed; lastly, knob 5 was a 
tenth of an inch from knob 6, from which a wire led. 
directly to the outer coating of the Leyden jar. Hence, 
when the jar was discharged, sparks would pass between 
1 and 2, between 3 and 4, and between 5 and 6; and 
the discharge has to pass in its course through a quarter 
of a mile of wire between the first and second spark, and 
through a second quarter of a mile between the second 
and third spark. The spark board was arranged at a 
distance of 10 feet from the revolving mirror. If the 
mirror was at rest, or only had a small velocity, the image 

of the tliree sparks would be seen as three dots S ; but when 

the mirror had a certain velocity these dots appeared as 
lines, which became longer as the velocity increased. The 
greatest elongation observed was 24 degrees, indicating a 
duration of about the 24,000th part of a second. With a slow 

rotation the lines presented the appearance 

being quite parallel, and the ends in the same line; but 
with a higher velocity, and when the rotation took place 
from left to right, the lines assumed the appearance 

and when it was from right to left 

they appeared because the image of the 

central spark was formed after the lateral ones. Wheatstone' 
measured this displacement to amount to half a degree before 
or behind the others, which corresponded to a duration oi 
1 1 

of a second; the space traversed 
2x720x100 1152000 ^ 

in the time being a quarter of a mile, giving for the velocity 
of electricity 288,000 miles in a second, light travelling with 
a velocity of 196,000 miles in a second. As the images 0 # 
the two outer sparks appeared simultaneously in the mirror, 

I it follows that the electric current issues simultaneously from 
I the two coatings of the Leyden jar. In no case were the 

■sparks seen or ^ as re- 

quired by the hypothesis of a single fluid. The velocity of 
dynamical electricity is considerably less, and on account 
of induction the transmission of a current through sub- 
marine wires is comparatively slow. In insulated wires the 
velocity is greater in air than in water. The nature of the 
conductor has considerable influence on the velocity; but 
not the thickness of the wire, nor the potential of the 
electricity. 

The atmosphere is the region in which the electricity 
liberated by the diflerent processes of nature accumulates, 
and it is found there in different degrees of intensity, and 
also varying in its condition, being sometimes -f and at 
other times - . With a clear air and calm sky the electricity 
is generally -t. In damp and rainy weatlier it is more 
frequently Lightning is the process by which nature 
disposes from time to time of an excess of that electricity 
which is required for the purpose of carrying on the process 
of vegetation, and also animal life. The analogy between 
the electric spark and lightning was noticed at an early 
period of electrical science. Lightning and thunder are 
atmospheric electrical phenomena, the result of an electrical 
disturbance arising from the accumulation of active elec- 
tricity in masses of vapour in the form of clouds, condensed 

29—30 


Fig. 12. 
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In the atmosphere. From the laws of induction a mass of 
electrified vapour determines an opposite electrical state over 
that portion of the earth’s surface directly opposed to it, the, 
particles of intervening air become polarized; and when the 
teiudoii has been raised to a certain point, and the particles 
can no longer resist the tendency of the opposite electrical 
forces to combine, they are displaced and broken through 
with a greater or less degree of mechanical violence. The 
clouds and the earth, or two oppositely electrified clouds, 
correspond to the coatings, and the intervening air to the 
glass of the Leyden phiai, and the thunderstorm is the 
discharging of this huge system. The equilibrium of the 
clouds is sometimes restored by a single flash of lightning; 
at other times the accumulation is so immense and the 
neighbouring strata of air so strongly charged that the 
flashes continue for hours before they culminate in a storm 
of rain. A person may be killed by lightning although the 
’ flash may have taken place 20 miles off, by what is termed 
the back stroke. When the two extremities of a cloud 
highly charged hang down to the earth they will repel 
the electricity from the earth’s surface if it be of the same 
idiid as their own, and will attract the opposite kind; if 
a discharge should suddenly take place at one end of the 
cloud the equilibrium will instantly be restored by a flash 
at that point of the earth which is under the other. This 
back stroke, though often sufficiently powerful to destroy 
life, is never so violent in its effects as the direct shock. 

In the selection of a lightning conductor preference should 
be given to copper; the upper extremity should be divided 
into three or four points, and the lower end should be formed 
into a large coil, and penetrate the earth sufficiently deep to 
be in close contact with moist soil, or with a spring of water. 
The conductor should be carried above the highest point of 
the building. Every part of the conducting rod should be 
perfectly continuous. The conductor should be affixed as 
closely as possible to the walls of the building, and in direct 
contact with them, to insure a perfect earth connection; and 
all contigirous masses of metal, such as gutters, lead roofing, 
water-pipes, &c., should be metallically connected with it. 


ponmt parts of vMch do not ewceM 12., Multiply by the 
component parts of the multiplier in succession., as— 

Eequired the product of £27 13^. ll^d. by 16.. 
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3. ■ When the multipU&r is a prime mmiber. Take the 
component parts of the nearest composite numlier to the 
multiplier, either greater or less, multiply b}'' eacii of these 
component , part's in successioii, and tlien multiply the 
multiplicand by the difference between the compo^site imiu- 
ber assumed and the muitiplier; a<ld this pnjdufU; to, or 
subtract it from, that resulting from the use of the composite 
number, according ^ as that has been taken greater or less 
than the given multiplier, as — 

Multiply £11 7s. 10|(i by 23. 


(1) 

£11 

i 

lof 



(2) £11 

7 

lOj 







2 






6 





22 

15 

9-1 




68 

7 

4 ,^ 







n 






4^ 





250 

13 


prod. 

by 

22, 

273 

9 

6 

[ifod. 

by 

24 


11 

7 

io| 

a 

by 

1. 

11 

7 

10| 


by 

L 


262 

1 

n 

64 

by 

23. 

262 

1 

''i 

. - . 

by 

23. 

(3) 

£11 

7 

lOf: 

Xll 












12 



(4) i'll 

7 

10| 

xll 





— 





125 

6 

io| 

prod. 

by 

11. 


136 

14 

9 

prod. 

by 

12. 

125 

6 

lOf 

a 

by 

11. 


125 

6 

lOi 

u 

by 

11. 

— 

— 

— 




— 

— _ 





262 

1 

7jr 


by 

23 


262 

1 

n 


by 

23. 






ARITHMETIC.— CHAPTER XIII. 

COMPUTATION OP COMPOUND QUANTITIES, MONEY, WEIGHTS, 
MEASUEES, &C. 

Compound Multiplication consists in finding the product 
of a given compound quantity by any proposed simple 
figurate number {i.e. a number taken as abstract, not as 
concrete). Problems in compound multiplication may be 
most simply arranged in four classes — 

1. When the multiplier does not exceed 12. In this case 
set the multiplier under the lowest division of the given 
compound quantity, and multiply each of the several de- 
nominations from right to left^ in succession, by the given 
multiplier. If the product arising from any of these separate 
acts of multiplication reaches a number which brings the 
amount of it up to or above the quantity contained in the 
denomination next above it, divide the product found by 
the number of the less denomination which make one of the 
higher, and having set down the remainder in the less 
denomination, carry, as in addition, the quotient to the next. 
Now multiply the second denomination by the multiplier, 
add in the quotient carried, and proceed as before till the 
whole is finished, as-— 

(1)£15 11 8ix8(2)£19 5 7^x11 (3) £13 6 41x12 
8 11 12 ^ 


124 13 10 


212 1 7| 


159 4 9 


t b, ;Thu8, in the first example we say, 8x3=24-r4=^6; 
; |x8=64+6 oarried=70-i-12=8«. lOi. Of these we put 

answer and the former we carry* 
^^®* -d- 20 « £4 13s. Put IZs. down as part' 
4- 4 ... carried^., J124, 

^th%«answer 
the same way 


4. Whe7i the muUipUer is large., extending to three, foiir^ 
or more figures, multiply by 10 for each figure in the multi- 
plier, except that of the units, then multiply the multiplicand 
or top line by the unit figure of the multiplier, the first pro- 
duct by the tens figure of it, the second product by the 
hundreds, the third product by the thousands, Jind so on ; 
set all these products to the right of the former, and their 
sum is the complete product. 

Multiply £629 175. M. by 15685. 

Here w^e have'lour figures before that of the units’ place. 
Hence we multiply four times by 10. After this we multiply 
each respective line by the figures as they proceed from right 
to left, that is, fronTSittfe onwards. 

Partial Products. 


£ 

s. 

d. £ 

"S. 

d 

629 

17 

8x5-= 3149 

10 

8 

4 

6298 

16 

8 x 8 = 50390 13 

4 



10 



62988 

6 

8x6== 377930 
10 

0 

0 

629883 

6 

8 x 5 = 3149416 13 

4 



10 



6298833 

6 

8 x 1 = 6298833 

6 

8 


Total, 9879720 1 8 Am. 

Compound Division is the converse of multiplication, and 
the one forms the best proof of the other. Set the divisor on 
the left of the dividend, and divide the highest denomina- 
ly-'r-v ... , 1 tion. If there is any remainder, reduce that to the 

p hen thx multLpl^^ o0^tU of a nmaer m eom- j Iowm denomination, multiplying it by the proper number rf 







AKrTHMUTIO, 

“ ™ denomination. Divide again. 


Son-^if tht ®“iP'oy the short process of 

S; SraiT “• 


£■ 

8)743, II 


92 18 111- ^ 4 


£ s. d. 

Proof: 92 18 11| + 4 
8 


743 11 7 


Th^dolte division. 

ims aone we Imve a remainder of £7 = 140 ? Ta fiiio -nro 

Sds “ *'■ ® 15°«- Svided hy 

ns^givM as answer 18s with 7s. of a remainder; 7s. x 1^2 

oter3''>f4?xlS2i"8l^f^ Tn'iv ^ 

s™ m. ® “'J' + ’-“i >ik 

nnmn! ¥^°™g are specimens of the work— (1) When the 

Dmsor. Dividend. Quotient. 


1187 

K’radiilntnT' is divided into 8 drachms, and 

minf .T'P is equal to 20 

grams. For scientific purposes the grain only is used. 

MSASIIEE OP ' LENGTH. . 

12 Inches = j poot 

3 leet =s 1 V«rf1 

Jiffs = llipole ; -: 

40 Poles =1 Furlong 

Furlongs or\ 

1760 yds./ = i iidde 


8 


69gfj. Miles 


^ fl Degree of a Great Circle 

i of the Earth. 


fdvtn ‘h,!? iff .sparest lineal measure to wliich a name is 
toiven, but subdivisions are used for many purposes AmotiP 

„d b, ,bi„i,ao 


(1) 17)5764 19 

. ■ „51^ ; 

66 

51 

■ 154 ■ 

153 

1 

20 

39, &c. 


d. £ 

6i( 339 2 
2712 18 
2712 18 
0 0 


d. 

3| X 8 ^ 

6 prod, by 8. 1 
6^ prod, by 8. i 
1| rem. J 


Proof. 


>5764 19 5i 


A Nail 
Quarter 
Yard 
Eli 

Hand 


Link 


~ 24 Inches i 

' = 4 

Nails J 

4 

Quarters] 

= 6 

Quarters [ 

== 4 

Inches -j 

= 6 

Feet 1 
[ 

- 7 

In. 92 
hdths. -i 

o 

o 

Ij 

Links. 


£ s. d. £ 
(2) 137)629 17 8|(4 
648 

81 

20 


d. 

Hi 


1637, &c. 

SSf.ilS-SjSSi 

the .I?;t °’hl e?»aequently in the system of ca^o-e of 
the units; but, knowing the order of the imir. “ 

niany of one denomination make a unit of the next wiheT 
denomination— there exists no moredifiicultyinwoSnbhese 

s?.rs" .f . Ilk. « 

measpbe op weight. 

Avoirdupois Weight 
27J;} Grains = i Drachm 
16 Drachms = 1 Ounce = 437i 0•raiTl^^ 

16 Ounces == 1 Pound (lb.) = 7000 
28 Pounds =1 Quarter (qr.) 

4 Quarters^l Hundredweight (cwt.) 

20 Cwts. =1 Ton. ^ 

This measure is used in almost all commercial tr'in<jfiAHnno 
thaVfh^^^ common dealings of life. The Troy pound^Xss 
«ian the avoirdupois, m the proportion of 144 to 176 but th« 
Troy ounce is greater than the avoirdupois, as 72 to 79 nearly. 

Troy Weight. 

= 1 Pennyweight (dwt.) 

= 1 Ounce= 480 grains 

= 1 Pound=5760 “ 

of Troy weight are used for weighine 
^“’i Prefous stones (except diamonds). Tw 
eight is also used by apothecaries in compoundii^ medi- 


144 Square Inches 
9 Square Feet 
30|> Square Yards 
40 Perches 
4 Roods 
640 Acres 


ing cloth of all 
kinds. 

for height of 
horses. 

in measuring 
depths. 

n land measure 
to facibtate com- 
putation of the 
content, 10 sq. 
chains = an acre. 
measuee op SUEPAOE. 


1 Square Foot 
1 Square Yard 
1 Perch or Rod 
1 Rood 
1 Acre' 

1 Square Mile 

MEASURE OP SOLIDITY. 

1728 Cubic Inches = 1 Cubic Foot 
27 Cubic Feet = 1 Cubic Yard 

SOLID MEASURE OP CAPACITY. 

6 Ounces —1 Gill 
4 Gills =1 Pint 

2 Pints =1 Quart 
4 Quarts = 1 Gallon 
2 Gallons =1 Peck 
8 Gallons =1 Bushel 


34 1 / cubic inches 
^ 1 nearly. 

- 60-J 

= 277| 

= 554^ 

2218} 


24 Grains 
20 Dwts. 
12 Ounces 


8 Bushels =1 Quartern 10| feet 

5 Quarters ^l Load = 6iJ ^ nearly. 

fom “1“^’ 

angular measure, or DIVISIONS OF THE OIROLE 
-1 Minute 

60 Minutes = ] Degree 

30 Degrees ^I Sign 

. == f Quadrant 

360 Degrees, or 12 Signs = 1 Circumference 

MEASURE OP TIME. 

60 Seconds =1 Minute 

60 Minutes ;r= i Hour 

24 Hours —1 Hay 

7 Days =1 Week 

OQ Lunar Month 

Hays = l Calendar Month 
12 Calendar Months ==1 Year 

366 Days ^1 Common Year 

366 Days =.1 Leap Year 

In 400 years, 97 are leap and 303 common years. 




' b'‘fc4V'5'i <!■/'. ' 






m 
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ARITHMETIC* 


METRIC OE DECIMAL SYSTEM OF WEIGHTS AND , 
MEASURES* 

The metnc system of weights and measures, by its sim- 
plicity and convenience, has commended itself for use in com- 
mercial transactions and scientific work of all kinds. Its tads 
is the fourtli part of a meridian of the earth. Of this, the 
ten-millmnth part is taken as the unit of lineal measure, 
namely, a mUre. The cube of a metre is the unit of measure 
of capacity, that is, a litre. The thousandth part of the 
weight of. a litre of distilled water (taken at its greatest 
density, i,e, 40° Pahr. or 4° 0.), under the name of gramme,^ 
is the unit of weight A surface of 10 metres each way {i.e. 
100 square metres) is called an a.nd is the unit of super- 
ficial measure. The principle of nomenclature adopted was 
to employ terms derived from the Greek numerals — deca~lQ\ 
hecaton^lQQ', /^^7^^?^==1000; = 10,000 times — to in- 


dicate multiples, and the Roman numerals to denote subdi- 
visions — decimus ==^ lOths; centesimm^^ lOOtiis; miUesimim 

=:1000ths. 

The following tables are so arranged that in each column 
descending the'^multiples by tens are exhibited, while each 
column ascending show’'s the result of division by tens. The 
tables read from left to right give the results of divisions- 
made by the number of the ieft-liand column contained in tlie 
several quantities proceeding to tlie right ; and proceeding 
from right to left the results of multiplication iii the same way. 
The student, on referring to our instructions on tlie method 
of working decimals (pp. 891-93 and 992-95) will have no 
difficulty in applying these to any question which may arise 
in ordinary computation, and thorough working of the several, 
elements in the tables will be found to supply an excellent, 
praxis in the reduction of English into Preach measures, and 
mce versa. 



Iffif 




Measueb of Length (unit, the Metre). 

Equal to English Inches. Feet. Yards. Fathoms. 

Millimetre (mm.), 0*03937 ... 0*003281 ... 0*0010936 ... 0*00054<>8 

Centimto (cm.), 0*39371 ... 0*032809 ... 0-0109363' ... 0*0054682 

Oecimto (dm.), . .... 3*93708 ... 0*328090 ... 0*1093633 ... 0*0546816 

Mto, 39*37079 ... 3*280899 ... 1*0936331 ... 0*5468165 

D4camte(dm.), 393*70790 ... 32*808992 ... 10*9363306 ... 5*4681653 

Hectometre (hm.), 3937*07900 ... 328*089917 ... 109*3633056 ... 54*6816528 

Kilometre (km.), 39370*79000 ... 3280*899167 ... 1093-6330566 ... 546*8165278 

Myriamfetre (mm.), 393707*90000 ... 32808*991667 ... 10936*3305556 ... 5468*1652778 

OuBic Measure, or Measure of Capacity (unit, the Litre). 

Eqtml to English Cubic Inches. Cubic Feet. Pints. Gallons. 

Millilitre, or cubic centimte, . . 0*06103 ... 0*000035 ... 0*00176 ... 0*0002201 

Centilitre, 10 cubic centimkres, . 0*61027 ... 0*000353 ... 0*01761 ... 0*0022010 

Decilitre, 100 cubic centimtes, . 6*10271 ... 0*003532 ... 0*17608 ... 0*0220097 

Litre (Le. cubic decimetre), . . . 61*02705 ... 0*035317 ... 1*76077 ... 0*2200967 

Ddcalitre, or centisthre (dl.), . . 610*27052 ... 0*353166 ... 17*60773 ... 2*2009668 

Hectolitre, or ddcistbre (hi.), . . 6102*70515 ... 3*531658 ... 176*07734 ... 22*0096677 

Kilolitre, or stbre (i.e. cub. mbt.), kl. 61027*05152 ... 36*316581 ... 1760*77341 ... 220*0966767 

Myrialitre, or decastbre (ml.), . . 610270*51619 ... 353*165807 ... 17607*73414 ... 2200*9667675 


Bushels. 

0*0000275 

0*0002751 

0-0027512 

0*0275121 

0*2761208 

2*7512085 

27*5120846 

276-1208459 


Measure op Weight (unit, the Gramme). 

Grains. Troy Oz. Avoirdupois Lbs. 

0-01543 ... 0*000032 ... 0*0000022 ... 

0*16432 ... 0*000822 ... 0*0000220 ... 

1*64323 ... 0*003215 ... 0*0002205 ... 

15*43285 ... 0*032151 ... 0*0022046 ... 

154-32349 ... 0*821507 ... 0*0220462 ... 

1548-23488 ... 3*215073 ... 0*2204621 ... 

15432-34880 ... 32*150727 ... 2*2046213 ... 

154323-48800 ... 321*507267 ... 22*0462126 ... 

Square Measure, or Measure op Surface (unit, the Are). 

Sq. Feet. Sq. Yards. Sq. Perches. 

, 10*764299 ... 1*196033 ... 0*0395383 ... 

. , . 1076*429934 ... 119*603326 ... 3*9538290 ... 

Hectare. 10,000 sq. mbtres (hmqO, 107642*993419 ... 11960*332602 ... 395*3828959 


Equal to English 
Milligramme (mg.), . . 

Centigramme (eg.), . . 

Decigramme (dg.), . . 

Gramme 

Decagramme (dg.), , . 

Hectogramme (hg.), . , 

Kilogramme (kg.), , . 

Myriagramme (mg.), . , 


Cwt. = 112 lbs. 
0-0000000 
0*0000002 
0 * 00{)0020 
0*0000197 
0*0001968 
0*0019684 
0*0196841 
0*1968412 


Ton==52-0 cwts. 
O’OOOOOOO 
0-0000000 
0*0000001 
0*0000010 
0*0000098 
0-0000984 
0*000984*2 
0*0098421 


The student will now carefully examine the following 
lummations, referring regularly for the value of each order of 
units in relation to the other to the tables already ^ven: — 

Tons ewt. qr. lb. oz. dr. Lb. oz. d-»rt. sr. 

21 15 3 12 11 14 34 1 19 21 

17 19 2 15 16 12 145 10 11 18 

6 3 1 0 12 3 217 9 17 11 

31 0 3 21 11 16 58 11 5 15 

24 11 0 17 4 10 352 7 12 12 

11 18 2 27 15 11 79 0 18 10 


... 

0*000035 ... 

0*00176 ... 

0*0002201 ... 


0*000353 ... 

0*01761 ... 

0*0022010 ... 


0*003532 ... 

0*17608 ... 

0-0220097 ... 


0*035317 ... 

1*76077 ... 

0*2200967 ... 

... 

0*353166 ... 

17*60773 ... 

2*2009668 ... 

... 

3*531658 ... 

176*07734 ... 

22*0096677 ... 

... 

36*316581 ... 

1760*77341 ... 

220*0966767 ... 


363*165807 ... 

17607*73414 ... 

2200*9667675 ... 


.Mis. 

fur. 

p‘ 

yd. 

ft. 

in. 

21 

3 

35 

4 

2 

10 

1 

7 

16 

3 

1 

9 

16 

5 

4 

2 

0 

6 

32 

0 

29 

6 

2 

7 

19 

6 

14 

1 

2 

8 

6 

"4 

31 

0 

1 

3 


Ac. 

rd. 

P* 

yd. 

ft. 

in. 

17 

3 

37 

15 

8 

91 

5 

1 

25 

28 

6 

126 

12 

2 

30 

30 

7 

19 

0 

3 

16 

15 

3 

7 

34 

0 

39 

24 

0 

140 

7 

3 

4 

7 

5 

18 
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11 as the remainder to, be set down, and carrying 1 to. 2 of e, 
and subtracting, we get 1 for the remainder to be there' set 
down. 

Multiply 13 lb. 12 dwt. 14 gr. by 13. 

Lb, oz. dwt. gr. Lb. oz. dwt. gr. 

■ 13 0 12 14x12 ■ 13 0 12 14x6 

156 *7 11 0 prod, by 12. 7 


169 8 3 44 prod, by 13. 91 4 8 2 prod, by 7. 

78 3 15 12 prod, by 6. 


169 8 3 14 prod, by 13. 
Divide £321 9s. 2jc7. by the composite number 18. 

£ 3. d. £ 8. d. 


3)321 9 24 

3x6 = 18. — 

6)107 3 Of 


Quotient, 17 17 2| Am. 

9 


9)321 9 2J 

9x2 = 18. 

2)35 14 4i 


Quot., 17 17 Am. 
3 


160 14 74 
160 14 7j 


53 11 6f 
6 


f roof, 321 9 2J 


Proof, 321 9 2J 


EXERCISES. 

1. Reduction — 

£12 make how many fartiiings ? Afis. 11520. 

6169 pence equal how many pounds'? Am. £25 14s. Id. 
35 guineas are worth how many farthings ? Am. 35280. 
In 46751 guineas, how many pounds? [x21“~20.] 
£49088 11s. are worth how many guineas 1 [ x 20-r-21.] 
, 2 . Addition — 


£ s. d. , 

173 13 5 
87 17 7| 
75 18 74 
25 17 8| 
ID 10 10| 
2 6 7 


376 3 10 Am. 
S. Subtraction — 

s. d. 

284 9 8 
192 19 3 


£ s. d. 

705 17 34 
354 17 2| 
176 17 3| 
87 19 74 
52 12 7| 
27 10 5| 


1404 14 64 Am. 


£ 3. d. 

474 0 64 
72 17 7| 


£ if. d. 

1275 12 4 
700 10 104 
25 13 3| 
6 17 7| 
0 18 8 
0 17 0 


2009 9 10 Am. 


£ 3. d. 

1097 14 7i 
596 12 9| 


91 10 5 xiws. 401 2 IQ^Ans. 


501 1 104 Am. 


(4) Multiplication — 

£ j?. d. 

0 12 104 x 37 

3 15 2 X 53 

4 17 11 X 138 
0 17 3|- X 365 


(5) Division — 

£ s. d. 

23 15 74 ~ 37 

199 3 10 -r 53 

675 12 6 4- 138 

316 3 104 4- 365 


I ton 12 cwt. 1 qr. x 7. A?is. 11 tons 5 cwt. 3 qr. 

5 cwt. 3 qr. 16 lb. x 10. Am. 58 cwt. 3 qr. 20 lb. 

8309 lb. 11 oz. 2 gr. 4- 579. Am. 14 lb. 4 oz. 4 dwt. 

12it§ gr. 

6870 miles 7 fur. 2 yds. 4- 705. A 71 S. 9 miles 5 fur. 

2124ril yds. 

4937 yds. 3 qrs. 3 nls. 4- 874. A 71 S. 5 yds, 2 qrs. 

2tfl Ills. 


THE LATIN LANGUAGE.-^OHAPTER XIV. 

SYNTAX — LATIN USAGES IN EEGAEE TO VERBS — LESSON IN 
READING, WITH ANNOTATIONS. 

In our previous chapter we explained the chief syntactical 
phenomena of case, and gave such information as should 
have enabled the student, on seeing any noun before him, to 
determine the case, and perceive the reason why that noun 


occurs in that special case. We shall now endeavour to 
determine the laws which regulate the changes which take 
place in verbs. The word lau\ as here used, does not denote 
an imperative and undeviating necessity, exercising com- 
pulsory power over the operations of mind or language 
(or both), but is employed rather to indicate the generalized 
inductions of grammarians acquired by careful observation 
of the modes of expression employed by the best minds in 
using a language. They are guides to us in the study of a 
language, because they present to us in brief, clear state- 
ment the facts which scholars have observed, registered, and 
classified. In Latin, as in every other language, the tastes 
of authors — their modes of thinking and manner of writing 
— differ, and therefore there are numerous peculiarities and 
felicities of style which distinguish special authors. In 
prose writing some classical scholars prefer the vocabulary 
and constructions of Caesar, Sallust, Livy, or Tacitus, wdiile 
others will tolerate nothing unless it have the Ciceronian 
fluency and swell. Not only do specialties prevail in poetry, 
but men have acquired likings for the power and beauty of 
Lucretius, the lustrous rhetoricality of Ovid, the ornate 
majesty of Virgil, or the good-humoured versatility of Horace, 
These differing tastes and likings influence their ideas of 
composition, and they, of course, notice and note most 
carefully the forms of construction mostly used by their 
favourite authors. These sometimes lead to variations in 
the statement of distinct points; but, upon the whole, a 
general consensus has been reached regarding the great 
main requirements of Latin composition, and these are most 
commonly presented to the student in the form of rules. 

It ought to be distinctly understood that a large propor- 
tion of the specialties, delicacies, &c., and much of the finesse 
of construction, are the results of difference, (1) in habit of 
thought between the Romans and the moderns, (2) in the 
capacities of the language and the requirements of the people, 
and (3) in the peculiarities of individual writers or of the 
subjects on which they write. Therefore to understand, 
apply, or employ a rule properly, we must endeavour to get 
at the thought which regulated the expression, by accustom- 
ing ourselves to think in the Roman fashion. 


SECTION I. — CONCORD OP VERBS WITH NOMINATIVES. 

The verb which forms the predicate in a sentence must 
agree (1) in number, (2) in person, and (3) — if any part of 
the verb is used in which participles occur— in gender, with 
the subject, whether that is expressed by (1) a noun, (2) a 
pronoun, (3) an adverb with a genitive case, (4) an in- 
finitive mood, or (5) a part of a sentence— -indicated by or 
implied in the general sense of the sentence, or left unde- 
fined, as it is in the case of impersonal verbs. 


Puer ludit, 

Pueri ludunt, 

Ego rogo, 

Tu narras, 

Monitus sum [or fui], 

Divisi sumus [or fuimus], 

Ego, regina, spretge snm [or fui], 
Viri occisi sunt, 

Feminae occisse sunt, 

Sera nunquara est ad bonos mores 
via, 

Fertur atrocia flagitia designasse, 

Partim virorum ceciderunt in bello, 
Ego et tu [jointly equivalent to 
sumus in tuto, 

Non est jocus, esse maiignum, 

I Caput artis est, deeere quod 
I facias, 

Pio rnori est nasci. 


The hoy is playing. 

The boys play. 

I ask. 

Thou tellest. 

I have been advised. 

We have been divided. 

/, the queen., have been despised. 
Men have been slain. 

Women have been slain. 

The way to good manners is never 
too late. 

It is said that he (or he is said to 
have') committed horrid crimes. 
Part, of the men fell in the mar. 

I and you are in safety. 

It is not wit to be malicious. 

The essence of art is^ that what 
you do should he appropriate. 
To the pious death is birth. 


A verb, placed between two subjects [i.e. nominatives] of 
different numbers, may agree with either (but generally does 
so with the nearer of the two) ; as, 


Captivi milituin prseda facti suut. The captives were made the booty 

of the soldiery. 

Amantium irse amoris redint*-- The quarrels of lovers is the r«“ 
gratio est, newing of love. 

Pectus quoque robora fiunt. The breast also becomes oak. 
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A nonn of B3oititiide having a singular termination is 
sometimes joined to a plural verb; as, Pars abiere, Part are 
gone away ; Wtergue deluduntu?* doUs, Both are deceived by 
wiles. Tills occurs, however, cliieiy in the poets. In Livy 
this is a common construction — especially in the latter 
member of a sentence having two co-ordinate parts; as, 
Jam ne mete qiddem turha ex eo loco dilahehatur^ refrac- 
tarosque carcerem minabantur. Cicero furnishes scarcely an 
example, 'Cmsar and Sallust comparatively few. 
ssoTiow II. — ooveunbient op veubs one by another; 

: . (a).mpiNiTivES. . 

That part of the verb which is not limited in regard to per- 
sons and numbers, and the notion of time implied in which is 
unlimitedly extended to past, present, or future, as contempo- 
raneous with any of them, is called the infinitive mood. It 
might be called the noun of the verb, having a reference to 
time, but principally expressing the fact or act of the verb, 
as “ to lie is base,” that is, the act of lying. It is accordingly 
used in Latin iiire a substantive in all the cases except the 
vocative. 

If one verb is used as the subject of another verb it must 
be put in the infinitive mood, and it is considered as of the 
neuter gender; as Ignoscere amico hmianum est, To forgive 
a friend is humane. 

If one verb is used as the object of another verb it must be 
put in the infinitive; as Volo hoc dicere, I wish to say this; 
Agros colere empenmt^ They began to till fields; Bonum est 
emdire et erudiri, It is a good thing to learn and to be learned. 

But verbs of asking, commanding, advising, intending, and 
affi3cting govern the subjunctive with ut instead of the infini- 
tive; as T'e oro et hortor ut diligens sis, I beg and exhort you 
to (to the end that you may) be diligent. Jubeo and veto, 
however, require an accusative with an infinitive; as Grcecus 
Aristi 2 )pns, servos qui projicere aurum in media jussit 
Libya, The Greek Aristippus, who ordered his slaves to fling 
down his gold in the middle of Libya; Qui nonvetat peccare, 
quum posdt, juhet, He who, when he can, forbids not sin, 
commands it. 

Sometimes verbs of the infinitive mood occur or are used 
alone in narrative sentences instead of the present or imperfect 
indicative. This is called the historical infinitive. Grammarians 
usually explain it by an ellipsis of incipiehat, solet, ccepit, or 
cceperunt, which may often be supplied; in other cases, how- 
ever, these words will not accord with the sense; as Multi 
seqtd, fugere, occidi, capi, Many were following, flying, being 
slain, being captured; Postquam in esdes irruperunt, diver si, 
regem \coeperxmi\ queerere; dormientes alios, alios occursantes 
i'/iterficere; scrutari loca ahdita; clausa efringere; strepitu 
et tumuLtu omnia miscere. As soon as they rushed into the 
house, taking different ways, they [began] to ask for the king; 
to slay some sleeping, some as they met them fleeing; to search 
into secret places; to break open those which were lockfast, 
[and] to fill the whole place with shouting and uproar. 

The use of an infinitive after an adjective is common in 
poetry, especially lyric; as Audax omnia perpeti. Bold to 
endure all things; Fruges consumere nati, Born to consume 
the fruits. In the best prose, though Tacitus adopts it freely, 
the infinitive is used with but few words; such as Faratus, 
assuetus, &c. 

A participle sometimes discharges the duty (ie. may occupy 
the place) of an infinitive; as Sensit delapsus in mediae 
hostes, He perceived that he had fallen among the enemy. 

The gerund in its nature really very much resembles the 
infinitive. Hence the one is frequently put for the other; as 
Est tempus legendi (or legere). But the gerund is never joined 
with an adjective, and it is sometimes taken in a passive sense; 
as Cum Tisidium vocaretur ad imperandum (i.e. ut ipsi im^ 
peraretur), When he was called to Tisidium to receive orders. 

Verbs in the infinitive mood are added in a prolative man- 
ner {Le. to carry on the construction a sentence) to certain 
verbs, participles, and adjectives; and (by the poets) even to 
substantives; as 

doceri, You are willing to be taught. 

Hector didttir cecidisse pro patria, Hector is said to have died for 
; ^ ^ r his country, , > 

Erat dignus amari, > ^ He was worthy to be loved. 

Tempus abire tibi, i. , : (Jjf t ^ 


The verbs used in. this, construction are the following aiid ' 
those' similar — viz. amor , ' audeo, empi, .cogito, cogor, Conor, 
constituo, consuevi, cupio, debet, incip)io, nequeo, male, nolo, 
ohliviscor, paro, possum, qmo, scio, soleo, statuo, stiideo (to 

intend), tento, vdo, &c. 

In prose writers the proper use of digmts, indignus — though 
otherw,ise in the poets— is with a subjunctive; as Dig-, 

nus qui (or ut) mnaretur, Worthy to be loved. 

Infinitives are put by poets in the place of gerunds ; as De- 
deratque comas diffmidere ventis, Siie liad given her hair to 
be tossed by the winds ; Argenti magnum dat ferre talentum, 
He gives a great talent of silver to carry. 

Infinitives, gerunds, participles, and tlie supine in um, be- 
sides being governed by other words — as .explained above— 
also govern the same cases as the fi,iiite verb ; as 
Cupio satisfacere reipublic®, / desire to satisfy the state. 

Capidns sumsatisfacieiidi reipub- / am. desirotis of satisjying the 


licse, 

Ast ego non Graiis servitum ma- 
tribns ibo, 


sf.ate. 

But I will not go to be a slave to . 
Greeh mutrom. 


The present and the perfect of the infinitive correspoiicl 
respectively not only to the present and perfect, but to the 
imperfect and pluperfect of the indicative as well; as 
Respondeo, placere et mihi locum, I answer, that the place pleases 

me too, 

Respondit, placere et sibi locum, He answered, that the place 

pleased him too. 

In Latin prose the infinitive never expresses a purpose. 
When, therefore, an English infinitive may be turned into 
“ in order that ” or ‘‘ that,” with may ” or might,” it is to 
be translated into Latin by ut with the subjunctive of a verb, 
but in a negative sentence ne takes the place of ut; as Yimt 
ut discat, He came [that he may] to learn. 

In many verbs this relation of purpose is expressed obscurely. 

Purpose {i.e. intention to do anything) is in Latin expressed 
by (1) qui followed by a subjunctive; (2) ut followed by a sub- 
junctive; (3) a supine; (4) a future participle; (5) a gerund; 
(6) a gerundive; or (7) causa or gratia with a genitive; as 
Venit qui opem oraret, 

Venit ut opem oraret, 

Venit opem oratum, 

Venit opem oraturus, 

Venit ad orandum opem or Venit >He came to ask aid, 
ad orandam opem, 

Venit opis t>rand£s causse or Venit 
opi orandas, 

Venit opem orandi causa, 

The accusative, with the infinitive, follows (1) such verbs 
as denote to see, hear, know, feel, think, say; (2) such ex- 
pressions as eequum est, it is just; verisimile est, it is likely; 
certum est, it is certain; apertmn est, it is plain; optts est, 
it is needful or necessary; (3) the third person singular of the 
passive voice. 

When “that” comes before two verbs without denoting in- 
tention, purpose, or design this construction obtains — viz. 


Certum est liominum causa fac- 
tum esse mundura, quseque in 
eo sint omnia, 

Longum est enumerare proelia 
Caasaris, 

Stultum est timere quod vitari 
non potest, 

Credibiie est omnia consilio fieri, 

Scio Ciceronem fuisse eloquentum, 

Audiet cives acuisse ferrum. 

Vidimus flavum Tiberinum ire de- 
jectum monumenta regis, 

Quid Rom® faciam ? Mentiii 
nescio ! 

Ait C®sarem scribere, 

Nunciat C®sarem rediisse, 

Cffisarem venturum esse constat, 

Me-ne incepto desistere victam ? 


It is certain that the world and 
everything m it was made, for 
man. 

It is a long story to detail the 
battles of Ccesar. 

It is foolish to fear what cannot 
be avoided. 

It is probable that all things 
happen by design, 

I know that Cicero was eloquent. 

He will hear that the citizens 
have whetted the sword. 

We have seen the yellow Tiber 
£^o] go to overthrow the palace 
of the king. 

What should I doM Borne f 1 
know not \hoio] to lie ! 

He says that Ccesar is writing. 

He announces that Caesar has 
returned. 

It is well known that Ccesar will 
return. 

Is it for me, like one vanquished., 

„ to desist from my design? 
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In using verbs indicative of grief, joy, surprise, admiration, 
or such as require that the object of the verb, along with some 
Indication of the cause of an emotion, should be expressed, 
we shoulcl use after the former verb the relative quod with a 
finite verb following it, , rather than the, infinitive; as Doleo 
quod sto7nr/chnns, I am grieved that you should be angry; 
Gaudeo quod scdpdsti, I am glad that you have written. 

■ (&) GEETOBS, SUPINES, AND PAETICIPUES. 

Gerunds and supines may be construed as cases of the 
Infinitive [f.e. of the verb used as a noun], 

( 1 ) Geinmds — 

Gen. -ndi is joined to nouns and adjectives. 

Bat. -ndo some adjectives and verbs. 

Acc. -ndum “ prepositions \cid^ inter ^ ante, &c.) 

Abl. -ndo “ prepositions {in, de, ah, ex, &c.) ; also 

verbs and adjectives. 

Oapidns sum spectandi, 7 am dedrous to see {of seeing). 

Oblector spectaudo, 7 am amused with seeing. 

Venio ad spectandum, 7 come to see. 

Loquor de spectaudo, 7 speak about seeing. 

(2) Supines — 

koQ. -urn is joined to verbs of motion. 

Abl. -u “ adjectives and a few verbs. 

Lnsum it Mtecenas, dormiturn ego Mcecenas goes to play, land Vir- 
Virgihisque, gil to sleep. 

Digna spectatu, Things worthy to be seen. 

The supine in um is used with the verb eo, I go, when it 
signifies that one sets himself about doing a thing. And for 
this reason the supine with iri, used impersonally, supplies 
the place of the future infinitive passive — e.g. Oomtat cap- 
tinos ah hostihits occisum iri, It is evident that the enemy 
are going to slay the captives. 

It will be found that the supine in um is put after other 
verbs besides verbs of motion; as, Dedit fiLiam nuptum, 
He gave his daugliter in marriage; Cantatwn provocemus, 
We pressed upon them to sing; Revocatus defensiimpatriam, 
He was recalled to defend his native land; Divisit copias 
hiematum, He divided his forces to their winter quarters. 

The supines in % in use are, dictu, auditu, cognitu, factu, 
inventu, memoratu, and natu; and the adjectives which 
govern them are, honestus, turpis, jucundus, facilis, incre- 
dihilis, memorahilis, utilis, dignus, and indignus; grandis, 
major, minor, maodmus, and minimus; fas, nefas, opus; 
and others of similar signification — e.g. 

Miserabile visa, Sad to he seen. 

Opus dictu, Necessary to he spoken, 

Nefas scriptu, Urdawful to be written. 

This supine may be rendered by (1) the infinitive or (2) 
gerund with the preposition ad; as, Difficile cognitu, cog- 
nosci, or ad cognoscendum; Res facilis ad credendum. 
The former is a poetic construction; as, Mortem spernere 
nohilis, It is noble to contemn death. 

Gerunds governing the accusative are elegantly turned 
into participles in dus, wliich, like adjectives, agree with 
their substantives in gender, number, and case. 

E terra ignem elicimus ad colen- We extract from the earth fire 
dos agi'os, for agricidture. 

Occasio videbatur rerum uovan- It seemed an opportunity for 
darum, making a revolution. 

M. Antonius fuit triumvir reipub- Mark Antony was a triumvir for 
licae Gonstituendae, the settlement of the state, 

Exerceuda est memoria ediscendis The memory may be exercised by 
veterum scriptis, the study of ancient writings, 

Brutus in liberanda patria est" in- Brutus was slain in setting his 
terfectus, country free. 

The nouns which most frequently govern the gerund in di 
are such as amor, causa, gratia, studmm, tempus, occasio, 
ars, otium, voluntas, cupido, &c. The adjectives are 
generally verbals. 

Adjectives signifying usefulness and fitness are those which 
govern the gerund in do; as, Charta utilis scribendo, Paper 
useful for writing; Aqua nitrosa utilis est hihendo, Hitrous 
water is good for drinking. 

The adjective is often understood ; as, Non est solmndo 
[i.e. par or aptus\ He is not able to pay. 


When governed by a verb this gerund usually indicates 
purpose or design; as, Epidicum qimrendo operam daho, I 
will do my endeavour to find out Epidicus. 

The gerund in dum is used after prepositions for the 
accusative of the infinitive. 

Breve tempus satis est longum ad A short time is long enough for 
bene vivendum, living well. 

Mores puerorum se inter laden- The characters of boys reveal 
dum detegunt, themselves in playing. 

The nominative gerund with the verb est always implie.s 
necessity, and if a dative is used after it, it indicates the 
person on whom the necessity lies, 

Vivere discendum est, We must team to live. 

Linguse moderandum est mihi, 7 must govern my tongue. 
EfBciendum est, nt appetitus We must manage that appetite 
obediant ratioui, shaM obey reason. 

Utendum est exercitationibus Moderate exercise should be 
modicis, used. 

Abeundura est tibi. You must needs go. 

The gerund in do of the ablative case is governed by pre- 
positions, expressed or understood; as 

Pars honesti versatur in tribuen- 07ie branch of morality lies in 
do suum caique, giving each his own. 

Parva non contemnendo majores By not despuing .small thingif 
nostri maximam hanc rem our ancestors made this com- 
fecerunt, monwealth very great. 

Latin expressions involving the use of infinitives, gerunds, 
and supines may be varied by different constructions; e.g. 
the English sentence “They come to see the games” may he 
reproduced in Latin by Veniunt (1) spectatum ludos, (2) 
spectandi ludos causa or gratia, (3) spectandorum kidorum 
causa, (4) spectandi ludorum causa, (5) ad spectandum 
ludos. (6) ad spectandos ludos, (7) ludis spectandu, (8) ludos 
spectaturi, (9) ut or qui ludos spectent, and (10) ludos 
spectare (poetically), and so in similar cases. 

The gerund is not followed by the genitive of another 
noun ; as, Adfruendum frugihus terrce, For the enjoying of 
the fruits of the earth. 

The participle is in one mode of its use an adjective, and, 
like the adjective, it agrees with its substantive in gender, 
number, and case; as, Puerum ludenUtm vidi, I saw the boy 
playing; but in another mode it is a verb, and expresses 
time. Hence it is in their verbal use that participles, 
gerunds, and supines [except that in u\ govern the same 
case as the verbs of which they are parts; as, Tendons ad 
sidera palmas, Outspreading his hand.? towards heaven; 
Usus scribendi epistolas, The j)ractice of writing letters; 
Rogatum auxilium, To ask aid. The same is also the case 
with verbals in hundus; as, Vitahundus hostium castra; 
Velut gratulahundus patriae expiravit. 

Participles taking the genitive are adjectival, and denote 
the disposition or faculty without reference to time; as, 
Faiiens laboris, Capable of enduring labour. But exercising 
their usual government they are verbal; as, Pattens lahorem, 
Actually enduring labour [at any given period]. 

In the active voice there are two participles — (1) One 
representing an action or condition in progress, and accord- 
ingly, if present actions are spoken of, it may be regarded 
as a present participle; as, Accusat me dicens me ad hostes 
transfugisse, He accuses me, saying [i.e. at present] that I 
deserted to the enemy. If past actions are spoken of, it 
may be termed the participle of the imperfect; as, Accusmit 
me dicens [i.e. meanwhile] me ad hostes transfugisse, He 
accused me, saying that I had deserted to the enemy. The 
future participle represents an action or condition as in- 
tended, or as to take place, in future time; as, Milites 
adverms urhem profecturi per totam noctem in castris se 
tenehant, The soldiers intending to march against the city 
kept themselves all night within the camp. The active voice 
has no participle for a completed action. The passive voice, 
if we except the gerundive, has only one participle, which 
expresses a completed action; as. Injuria illata, An injury 
[having been done, i.e.] which has been done. 

, What is called the perfect participle passive is often 
equivalent to a substantive; as, Ah urhe condita. From 
the foundation of the city [i.e. from the city being founded]; 
PoM Athenas capias, the, mpiAxm A Athens. 
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A substantive, when its case depends upon no other vwrd 
in a sentence, may be combined with a participle in the 
ablative, which is then called absolute; as, Regibus exactis, 
eo7isides creati sunt^ Kings having been driven out, consuls 
were elected. If ’ the substantive to which a participle is 
joined is either the nominative to a verb, or is governed by 
any other word, it is not independent, and therefore no need 
occurs for such a form of phrase. 

The ablative absolute being really an abridged clause, 
the participle may often, in writing Latin, be transformed 
into a finite verb with conjunction; as, Regihits exactis may 
equally well be expressed by postquam reges exacti sunt^ 
Simper bo regnante by cimi [dwm or quandol snperhus regna- 
hat, and peracto by post opus peractum or cum opus 
est peractum, &c. 

The perfect participles of deponent verbs are not used in 
the ablative absolute; as, Cicero locutus hoec consedit, never 
Ms locutis. 

The participle existeute or existentihus may very fre- 
quently be regarded as understood; as, Cwsare [existeyite'] 
duce, Caesar being general [or under the conduct of Caesar]; 
His \existentihus\ consulibus, In their consulship; Saturno 
rege or saturno regnante, In the reign of Saturn. 

The principal clauses in which the ablative absolute is 
employed indicate — 

(1) Time; as, lonperante Augusto^ When Augustus was 
Emperor; Duhitantihus ceteris, Whilst the rest were hesi- 
tating. 

(2) Cause; as, Bieme nondum confecta. As the winter 
was not yet over. 

(3) Condition; as, Hoc facto tutm eris. If you do this you 
will be safe. 

(4) Concession; as, Hoc facto, damnatics est, Though he 
did this, he was condemned. 

LESSON IN REABING/. 

ARIADNE IN NAXOS. 

FROM OVIB, WITH INTRODUCTION AND ANNOTATIONS. 

Ariadne, daughter of Minos, King of Crete, furnished 
Theseus, when he undertook to slay the Minotaur, with a 
clue of thread, so that he might be able to return from the 
den of that monster which claimed an impost of seven youths 
and seven maidens annually from Crete. Theseus succeeded 
in his task, escaped from the labyrinth, delivered his com- 
panions, and carried off the Cretan princess, who was deeply 
in love with him. Having landed on “ Dia’s sea-girt isle,” 
Pallas commanded Theseus to abandon Ariadne and hasten 
to Athens. He does so, and she on awaking finds herself 
forsaken, starts up, wanders about, exclaims against the 
cruelty of faitliless Theseus, laments his treachery, and is 
suddenly deafened by cymbals and tabors. The Satyrs, 
the Bacchantes, and Silenus, in a noisy rout, precede 
Bacchus, who, smitten with Ariadne’s beauty, assuages her 
fears, promises wedlock, bestows on her a golden crown, 
which the gods place in the sky as a constellation, where 
it serves to guide the mariner over the pathless seas. Jove 
gave fair Ariadne “ life everlasting and eternal youth.” 
This romantic tale is one of the most beautiful of the 
graceful fictions of the Greek mythology. “Ariadne, passion- 
ing for Theseus’ perjury and unjust flight,” has been the 
theme, not only of Ovid, but of Virgil, Catullus, and Proper- 
tius. She is mentioned by Homer and Hesiod, and in ancient 
sculpture and painting this incident was a favourite subject. 

Gnosis in ignotis amens errabat arenis. 

Qua brevis sequoreis Dia feritnr aquis. 

Utque erat a somno tunica velata recincta, 

Nuda pedem, croceas irreligata comas; 

Thesea crudelem surdas clainabat ad undas, ' 

Indiguo ten eras imbre rigante genas. 

Clamabat, flebatque simul; sed utrumque decebat: 

Nec facta est lacrimis turpior ilia siiis. 

Jamque iterum cundens mollissima pectora palmis, 
Perfidus ille abiit: quid mihi fiet] ait. ' 

Quid mihi ,fiet1 ait. , , Sonuerunt cymbala toto 
Littore* ,etattonita tympana pulsa manm 


Excidit ilia rnetu, rupitqiie novissima verrm; 

Niillus in exanimi corpore sanguis erat. 

Ecce ! Mimalionides sparsis in terga capilli:- . 

Ecce! leves Satyri, prasvia turba Dei; 

Ebrius ecce ! sen ex pando Sileniis asello 
Vix sedet; et pressas contiiiet arte jiibas. 

Bum sequitur Bacchas, Bacchse fiigiiiiitqiie petunfiqiie, 
Quadrupedem ferula diim maliis iirget eqiies; 

In caput aiirito cecidit delapsiis aseJlo. 

Olaiiiarunt Satyri, Surge age, surge, pater. 

Jam Deus e ciirrii, quern summum texerafc avis, 

Tigribiis adjimctis aurea lora dabat. 

Et color, et Theseus, et vox abiere piiellss; 

Terqiie fiigam petiit; terque retenta metu. 

Horruit, ut steriles, agitat quas veiitus, arist;®; 

Ut levis' in niadida canna palude tremit. 

Oui Deus, Enl adsum tibi cura fidelior, inqiiit; 

Pone metiim; Bacchi, Gnosias, uxor eris. 

Munus liabe cceluin; ccelo spectabile skills 
Ssepe reges dubiam Cressa Corona ratem. 

Dixit; et e curni, ne tigres ilia timeret, 

Desilit ; imposito cessit arena pedi. 

Implicitamque sinii, neque eriim pugnare valehat, 

Abstuiit; ut facile est omnia posse Deo. 

Line 1 . Gnosias, Gnosis, Cressa, are each used as names 
for Ariadne. 2. Dia is a small island off the coast of Crete, 
though it was also one of the names of Naxos, the largest 
of the Cyclades. Brevis indicates that the former is meant. 
3. Recincta, ungirt. 4. Croceas, light-golden, suggestive of 
both fragrance and colour. 5. Thesea, the accus., agreeing 
with crudelem, esse understood. 6 . Indigno is here used in 
a passive sense. 12. Attonita, thunderstruck, and hence 
frenzied. 13. Excidit may have mente understood, and 
metu would then be an ablative of instrument. Rupit 
=her voice failed. 14. Mimalionides — iomsiio votaries of 
Bacchus. It is of uncertain derivation and signification. 
16. Satyms is probably a dialectic form of Tityrus; Doric, 
a he-goat. 16. Prwvia, preceding, leading the way. 17. Si- 
lenus is a sort of antique guardian and tutor of Bacchus. 
A bald, fat, squat, snub-nosed, pretty often tipsy, old man, 
yet both a poet and a philosopher. 

Prose Translation of the foregoing Text. 

The Gnossian [damsel] was wandering distracted[ly] on tlie 
unknown sands, Where little Dia is lapped by the sea-wave 
waters, And just as she was [on starting] out of sleep, 
wrapped in a loose garment, With bare feet and her saffron- 
locks dishevelled, She was crying out to the deaf [i.e. unheed- 
ing] waves that Theseus was cruel, While unmeritediy a 
shower [of tears] bedewmd her tender cheeks. She cried out 
and wept at the same time— but either became her. She 
was not made unlovely by her tears. And now, again, beat- 
ing her soft breasts with her hands, she says, “ lie faithless 
has gone ! What will become of me 1 “ IViiat will become 

of me,” she says: Cymbals resounded along tiie whole shore 
and tabors were stricken with frantic hand. Siie fainted 
with fear and broke off her latest accents. There was no 
blood in her lifeless frame. Behold the Mimalionides with 
I their hair hanging loose down their backs. Behold the lithe- 
limbed Satyrs — the crowd preceding the god. Beiiold the 
drunken old Silenus on an ass bending [under his weight]. 
With difficulty he sits [on it] and holds fast by the clasped 
mane before him. While he follows the bacchanalians, the 
bacchanalians both fly from and return to him, While the 
unskilled rider goads the quadruped with a stick. Having 
slipped from the long-eared ass, he falls off over its head. 
The Satyrs exclaim, “ Come, get up, get up, father.” Now 
the god in liis chariot, which he had interlaced with grapes 
ovei'head, Slackened the golden reins to the yoked tigers. 
Both colour and Theseus and voice forsook the damsel. And 
thrice she sought flight, and thrice was she hindered by fear. 
She shudders, just like the withered corn-ears, which the 
wind shakes; just as the slender reed trembles in the moist 
marsh. To whom the god says, Lo, I am to thee a lover 
more faithful ! banish [your] fear, Gnossian [damsel] thou 
shialt be the wife of Bacchus. Possess heaven as a gift, thou 
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shait be seen a consteilation in the sky; Often the Cretan 
diadem shall guide the veering bark. He spoke, and from 
the chariot, lest she might fear the tigers, down leapt he. 
The sand yielded to the planted foot. He bore her off 
enfolded in his bosom; for she was not strong [enough] to 
struggle. So to be able to do all things is easy for a god. 


PHYSIOLOGY.— CHAPTER XIV. 

fHB OAEB Of PEBSONAL HEALTH — HEALTH AND ITS OOB- 
DITIONS — AIR — POOL — DRINK — EXERCISE — CLOTHING — 

: CLEANLINESS — SLEEP. 

In the foregoing chapters we have endeavoured to make the 
main truths of physiology plain and familiar to unprofes- 
sional readers, not with the aim of making every man his 
own physician,” but with the design of enabling them, in some 
measure, to attend to those teachings of the science of human 
nature by heed to which they may frequently prevent what 
might be difficult, if not impossible, to cure. By acquiring some 
knowledge of the principles and laws on which the health 
and usefulness of the bodily frame may be maintained, a 
thoughtful person can avoid the exposure of his system to 
the causes of disease, the results of which it may be difficult 
to counteract or eradicate, even by the help of medical skill, 
the most careful administration of drugs, or the regulation 
of diet, exercise, &c. We have regarded the details given 
concerning the structure and functions of the human body 
not merely as forming a most interesting study in themselves 
as a branch of science, but as possessing the highest pos- 
sible claims on the regard of man as necessary aids to the 
rational care of health — one^s own as well as that of others; 
and we have striven, with plainness and perspicuity, to 
present such a synopsis of the physical constitution of the 
body and its relations — at once to the outward agencies to 
which it is related, and to the inward operations which it is 
designed to undergo, as well as the work it is specially fitted 
to accomplish— as may assist the intelligent reader to make 
his corporeal frame as efficient an instrument as possible in 
the performance of all requisite duty. 

No generally accepted definition of life or vitality has! 
been arrived at by physiologists. “ The special activity of ' 
organized bodies,” by Buges, or “Organization in action,” 
by Beciard, are perhaps the best, just because one may read 
into them as much or as little meaning as he chooses. If 
we accept the statement, made on high medical authority, 
that “a man does not die of this or that ailment, he dies of 
his own weakness and inability to resist disease,” then 
perhaps Bichat\s saying, that “life is the sum-total of 
the functions which resist death,” might be good enough 
as a working definition. But though we cannot formulate 
any succinct defining phrase explanatory of life itself, we 
can form a distinct conception of a living being as a nicely 
organized unity of different constituents, fitted as a whole, as 
well as in its particular parts, within certain limits (capable 
of more or less accurate average specification), of varying in 
and with immediate circumstances. Vital fiinctio'm are, 
then, understood to be the visible embodiment of these 
organic arrangements and constituents in an individual form, 
operating through all the parts, affecting all the details, and 
regulating all the results of that organized form — a form 
which is at once a machine of varying complexity, the 
ardutect of its own specific framework, and the superin- 
tending agent of its own well-being, not as an inherently 
independent whole, but very distinctly dependent for its 
contin nance on the mutual exchanges which take place 
between it and the outward world. This continuance of 
individuality constitutes life, and the power by which it 
subsists is called vitality. 

When that successive series of definitively arranged 
changes of structure and composition which constitute the 
real phenomena of life, takes place within an individual 
organization once produced— without destroying its identity 
or lessening its capacity for carrying on its functions in a 
normal manner — and proceeds, in due course, (1) through 
growth, (2) the self-balancing co-ordinations of maturity, 
and (3) the gradual failure of decay, life is said to be 


hea.Ithy. The boundary at which health terminates and 
disease begins has not yet been settled, and seems to be as 
difficult to define as life. We can form rather an ideal than 
an idea of it. Health, in its ideal, is that state in wiiich 
an originally strong and vigorous organization is (1) equally 
and thoroughly developed and exercised, (2) capable of per- 
forming all the natural functions in a normal manner, and 
(3) fitted to use every power in the best way for the 
accomplishment of every duty and requirement. In genera) 
usage, however, the word health is employed rather in 
the negative sense of not being actually incommoded ih 
feeling or inconvenienced in exertion by any disease. 
Indeed, absolute bodily health is, as a general rule, an 
unknown (or at least rarely known) condition of Iimiian 
life. Civilization generates diseases peculiar to itself, and 
savage life is found to he at once precarious and siiort. In 
neither state is it given, as yet, to enjoy that full, free, 
harmonious co-activity of part and function, without incon- 
venience or pain, for the ordinary possible period of existence, 
in that unperturbed serenity of experience and exertion 
which ought to constitute the physiological limit of human 
life. What may be called the average statistical vitality of 
man is a great deal lower than the possible vitality of 
individuals, and it is fair to assume that a vitality which 
falls far short of the possible longevity attainable by the 
highest class of lives is exposed to influences inimical to 
health and tending to disease. If, by an acquaintance with 
biological facts and attention to the requirements of physi- 
ology, such preventible causes or conditions, habits or inci- 
dents, as lessen the health-rate and heighten the death-rate, 
can be diminished in number, power, influence, or incidence, 
it is advisable that such knowledge should be diffused and 
used. We propose to gather here, in summary, some of 
those laws of hygiene to which, on physiological grounds, 
men must attend who wish to pass, in a pleasant and 
profitable way, a fairly extended period of existence, that is, 
to bring into one view a statement of the means of “ren- 
dering growth more perfect, life more vigorous, decay lem 
rapid, and death more remote.” 

The human organization is an economy of various compound 
processes, whose primary functions are the reception and 
assimilation of the material elements of external nature, 
and their transformation into personal happiness and social 
usefulness. Considered as such the biological require- 
ments of the animal economy are (1) the introduction into 
the organic system of all suitable and appropriate nutrient 
materials, as air, food, drink, &c., and the application to it 
of those external influences which are necessary that it may 
fitly perform each of its functions, as light, heat, probably 
electricity, and perhaps other efficacious meteorological agen- 
cies, as pressure, moisture, temperature, &c. This, again, 
might be regarded as involving the converse, i.e. the exclusion 
from the body of all unsuitable materials, and non-exposure 
to any (avoidable) injurious influences. (2) The due trans- 
formation of all nutrient matters into blood and the other 
normal secretions of the body, and the wholesome operation 
of all the processes involved in the changes they undergo. 

(3) The assimilative and reparative appropriation of the 
nutritional fluids for the structural upbuilding of the frame. 

(4) The employment of the force generated by this trans- 
formation of matter into tissue, in work, exercise, thought, 
and happiness. (5) The removal of effete tissue and unused 
material from the body, that the machinery may work un- 
clogged and the functions be left free from interference witli 
their regular course. Stated in these general terms the 
problem of hygiene seems calculated to do little more than 
afford some conception of the end in view in laying down 
some plain abstract of the laws of health and of the means 
best fitted to secure it. Something more must, however, be 
attempted in order that our remarks may be intelligible, 
exact, and practically useful. But it must be remembered 
that statements which the necessities of exposition compel 
us to make in succession, and to mark off as distinct from 
one another by the most definite descriptive words one’s mind 
can furnish on demand, require to be kept in simultaneous view 
in thought and practice, and to be observed in then ejitire 
completeness throughout a whole life’s experiences. The 
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functions of organic life maintain among them a close cor- 
relation and interdependence. Thus fresh supplies of alimen- 
tary substances are necessary to the continuous replenishment 
of the circulating fluid. Without this constantly flowing river 
of life there would be no secretion, without secretion no diges- 
tion, without digestion no nutrition, without nutrition no 
aptitude for food and no need of it 8o long as life lasts this 
circle of change, of motion, and mutation go on in recurring 
rotation, and when these interchanges and transformations 
terminate, life is at an end. The organic processes, accord- 
ing to the laws which regulate life, must be carried on in 
uniutermitting evolution and revolution if health is to be 
maintained. It is of great importance for our ow-n comfort 
and the comfort of others, that we should try to keep our- 
selves in good health, so far as we are able. To do this — 
and so to be fitted to fulfil duty, enjoy existence, and impart 
enjoyment— -we must bring our lives into conformity with the 
facts and conditions of our existence. 

J^:r. — As regards air we must secure such an amount as 
shall enable us to perform, in a proper manner, the full 
process of respiration, and therefore must endeavour to keep 
our bodies in a fit state to receive and use a proper quantity 
of pure air, that is, air uncontaminated by organic or inor- 
ganic substances held ,in suspension in it, insalubrious gases, 
and animal or other effluvias or impurities. This air must 
be sufficiently diffused and oxidized by securing thorough 
ventilation, and it should be, as far as possible, maintained 
at a suitable and uniform temperature according to the 
season of the year. See Chap, ix., pp. 705-709, 

Food. — This, considered in its broadest sense, includes all 
the materials requisite for the upbuilding and maintenance 
of the body. It must be such in quality and quantity as 
shall keep up the chemical balance of the physical frame, 
and preserve all its constituent parts in orderly well-being. 
This implies that, in order to provide each tissue with the 
means of securing a fair supply of the elements necessary 
for its nourishment, our food should be well-chosen and 
varied; wholesome and properly cooked, as all organic struc- 
tures used for that purpose (except ripe fruits and oysters) 
should be; and rightly adapted to the condition of the body 
and the general habits of the individual, as growing, mature, 
or lapsing into the autumn of his days. In taking food we 
should be careful to establish regular habits, and to attend 
to them when formed. The following cautions and precautions 
should be observed: — (1) The stomach ought to be moderately 
filled, but never distended. (2) The time allowed to elapse 
between meals should be such, on the average, as to permit 
food first taken to have completely left the stomach before the 
next supply is introduced. (3) Gentle exercise or ordinary 
work is beneficial before a meal, exacting work or over- 
exertion is injurious after one. (4) Good-humoured tran- 
quillity of mind is essential to speedy and effective digestion. 
Hence the propriety of endeavouring, by kindly talk and 
social suavities, to keep the feelings calm and the temper 
unruffled. (5) The state of health in which one is should 
exerci.se a regulative influence on the diet taken. A strong 
healthy man can digest what would excite intolerable 
dyspepsia in a person of weaker powers; and food which in 
one condition of body would be relished and acceptably ! 
applied to the nourishment of the frame, will trouble, pain, 
and perhaps injure in another. Therein the patient must 
minister unto himself” by prudence, care, and good sense. 
(6) The state of the weather often enters as a condition of 
taking food appropriate to the season. Often one feels the 
dull pressure of a heavy atmosphere affecting the fflgestive 
operations, and the stirring power of sunshine and serenity 
is equally apparent. (7) Pood ought to be adapted to the 
special nature of the frame, the obese feeding differently 
from the lean, and met versdj and the food of the young 
should be different from that of the old. The entire result 
of the study of nutrition leads to these practical principles: 
(1) that higliiy carbonized food, with a moderate amount of 
nitrogenous matter in it, is, as, a general rule, best fitted for 
the maintenance and growth of the bodily tissues; (2) that 
the value of a food does not depend on its poissessioh of any 
one constituent, but of the fitness of the tataf admixture of 
it for being readily received into and assisofflated with the 


organism, and of course the ability of the frame ,so’ to receive 
and assimilate what is eaten. Hence, (3) as food requires to 
fulfil various duties, in the body, it should be varied; and as 
the general average of use is regulative of the general average 
of supply required, so (4) our habits in . regard to meals 
should be' regular, and our dietary arranged to suit the 
.average condition of our constitution. I),rmks are rea,!ly 
liquid .food.si A juicy fruit at once a.ssuages thinst and 
allays hunger. Yvater and all the tiuid.s contain more or 
• less of solid matter, and even solid food,, like uncooked beef, 
contains from 70 to 80 per cent, of water. Fre.sh onions 
pre.sent only 6 per cent. , of solid matter, and a cucumber 
somewhat about 3 per cent. In reality, therefore, the two 
forms of sustenance cannot be accurately ,d,istiiigui.siied. 

Brinks, however, are taken to dilute food and assist in the 
solution and conveyance of solid food. ' Thirst is really the 
sign that, the blood requires either (i) dilution owing to 
excitement or stimulation, (2) a supply of the means of 
replacing what it loses by penspiration through exercise, 
external heat, or the use of too liighly sea.so]ied food, or a 
recruitment for the too lavish expenditure of tlie tluids of 
the frame by depre.ssing conditions or diseases. Brink is 
necessary to secure the due diffusibility of the nutrient 
materials the blood carries in it. An averagely heaithy 
adult’s blood contains about 77 per cent, of water, and 
when this average is lessened, the clamminess of the mouth 
and throat, and the disturbed condition of the digestive 
apparatus, indicate that the balance should be restored. 
Thirst is a symptom in many diseases, but natural thirst 
is merely a sign that the working fluid of the system 
requires replenishment. This is best done in ordinary 
cases by pure water, or water and milk, or by cold (un- 
sweetened) tea. Unneces.sary drink only gives the body 
the burden of removing it, and, when of a heating nature, 
increases rather than alleviates the febrile symptom.s of a 
self-created thirst. Mucilaginous, farinaceous, and sac- 
charine drinks, as barley-water, gruel, toast and water, 
are slightly nutritive and quench thirst mildly. Acidulated 
drinks, as lemonade, ginger beer, &c., are inostiy useful 
therapeutically \i.e. curatively or remedia fly] in .softening the 
textures of animal food, and in fitting the alburainated con- 
tents of the intestines for diffusion through the lacteal and 
capillary ducts. Aromatic or astringent drinks, as tea, 
coffee, chocolate, cocoa, dec., have not yet received from 
chemistry a clear explanation of their relations to food and 
their power over tissue. At present, the prevailing opinion 
is that such infused beverages, though they make absorption 
more rapid, cause a loss of nutritious substance, tliat the 
digestion of albuminous food-.s tuffs is in most cases retarded, 
and that starchy and glutinous foods are, apparently, most 
assisted by their use. Brinks of a gelatinous nature, as 
soups, broths, &c., if properly prepared, are readily assimi- 
lated and easily distributed. Milky drinks, if animal, are 
highly, if vegetable, but slightly nutritive. Alcoholic drinks 
are seldom necessary, often injurious, and always dangerous. 
The most perfect health is possible without them, and as 
articles of diet they should, in general, be taken only under 
medical sanction and in prescribed quantities. The import- 
ance of healthy drinks may be approximately realized by 
those who remember that of an average human body, weighing 
154 lbs., Ill lbs. are water. 

Exercise . — In the natural order of things exercise, in the 
shape of work, is the lot of the many. But almost all work 
is continuous and often monotonous and routine, engagiiig 
largely some parts of the body and leaving others unused. 
Exercise is that supplement to work which brings into play 
the parts unused or only slightly so, and is so arranged as to 
increase the healthy action of the lungs and heart, and to 
’ secure the speedy replacement of old and worn-out matter by 
fresh and new vital products. But all vital products when 
used and transformed, if allowed to accumulate within the 
system become dangerous to health and must be got rid of. 
Ptomanies (Gr. ptoma^ a carcase) {{.e. digested and used-up 
cadaveric matter, the residue of the vital processes], if retained 
jn the body instead of being destroyed, replaced, and thrown 
off or cast out, are found to be pernicious, evolve into disease, 
and pervade the organization. Hence the vital value of due 
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and well-proportioned exercise as an important element in 
personal regimen ediicativelj, as gymnastics, drill, &c.; 
habitnally, as walking, riding, games, amusements, sports, &c., ■ 
of various sorts—of wliicli those practicable in the open air 
and in social (but not over-exciting) surroundings are the 
best. ' Overstrain .and overtaxing must in ail cases .be care- i 
fully, avoided. Best must intermit labour, and exertion ' 
should be equated to power and healtL Sudden fits of 
violent exercise after lengthy periods of sedentariness are 
generally injurious . and wrsa. 

Clothing ought to be of such a sort in texture and quan- 
tity as shall (1) keep the temperature of the body as uniform 
as possible, (2) interfere as little as may be with the func- 
tions and development of the frame, and (3) give the utmost 
facilities for the operation of fresh air on the surface, and the 
dispersion or abstersion of perspiration or exudation. Hence 
garments should be appropriate to the season of the year, 
the climate’s difierence, the nature of the weather, and the 
various vicissitudes which by their occurrence expose the 
person to sudden alternations of heat and cold. Wearing of 
warm clothing in winter enables us to do with less artificial i 
heat and less heat-forming food. The clotMng next the 
body ought to be absorptive of animal moisture and retentive 
of normal heat. Uniformity of temperature is a cheap 
medicine. 

Cleanliness is essential to the proper action of the skin, 
the ready exchange of effete material, and the adequate 
arterialization of the blood. In normal health the body 
should be washed all over in cold water, which may be used 
tepid in various degrees by persons of weaker capacity. 

Sleep should be taken at regular seasons — preferentially 
between nightfall and sunrise — with certain limitations and 
no license in good health to temporary inclinations. Sleeping 
apartments ought to be cool, well- ventilated, and free from 
draughts. Hair is superior for health purposes to feathers. 
The bedclothes ought to he loose and comfortably heavy 
without being weighty. A brief cessation from active labour 
or mental activity should intervene before retiring to a night’s 
rest. The body should be cool, comfortable, and unburdened 
by newly taken food or voidable matter, and the mind calm, 
settled, and free from harassment of business, worry of 
temper, excitement from novel-reading or amusement, or 
from the reflection that the duties of the day have been 
neglected or left undone. 
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THE LEDGER. 

^VE have now reached tlm most important of the books in 
any mercantile concern-— the Ledger. In it every transaction 
appears in its final form, classified under, and distributed 
among, specific headings or accounts, each of which indicates 
what sort of entries have a place in it; each of which too, must, 
unless the amounts on the opposite sides exactly tally [i.e. 
ikalaiice], show a difference either (1) in favour of the business 
as an asset,” or (2) against it as a ‘liability.” Hence 
particular care requires to be taken in the posting of the 
Ledger. 


Posting the Ledger signifies the transferring of the 
different items of the Journal, or such other book as is 
used in lieu of it, into the Ledger. 

Each entry in the Journal requires to be posted twice 
in the Ledger — viz. (1) once on the right liand side of some 
special account, and (2) once on th^ left hand of some other 
account. 

There are arbitrary accounts in the Ledger of great- 
general importance, which are all kept in close relation to 
each other — viz. Cash, Stock, Goods, Bills Beceivable, Bills 
Payable, and Profit and Loss. Tliese will be seen worked 
out in the examples, and should be carefully noted. 

All the personal accounts which are given in the single 
entry form on pp. 1002-1004 will present in the double entry 
form precisely the same items, entries, and balances, and will 
differ only in having, instead of double money columns into 
wiiich the sums accruing respectively to Dr. and Or. are 
placed, two opposite forms for the entries, so that the Dr. 
occupies the left-hand side of the folio and the Or. the right, 
and constitute distinct and separate sides of the Ledger. 
We need only therefore exhibit a single example in the double 
entry form. This will be found under the heading ‘‘John 
Beid, Edinburgh.” The student is requested to work out all 
the others in the same manner, placing all the entries in the 
Dr. columns on tim one side of the folio he uses, and those in 
the Or. columns on the other side, and making sure that he 
not only gets the same results, but also understands why 
these results come to be what they are. Taking it for granted 
that these will all be done — although for space’ sake not 
repeated here— we exhibit the real accounts, i.e. accounts 
regarding the goods in which the person trades whose books 
are being kept 
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Bad Debts Account, 

• 

2 

Kerr, John, . . . . 

7 

Balance Account, . . 


4- 

King, William — Capital Ac- 


Bills Payable Account, . 


11 

count, . , .... 

1 

“ Receivable Account, 


11 

Manure Account, . . . 

11 

Brown, John, . . . 


6 

Miller, William, .... 

5 

Cash Account, . . . 


1 

Mitchell, J., . . , . . 

10 

Cloth Account, . . . 


11 

National Bank Account, . 

1 

Commission Account, . 


2 

Outstanding Debt Account, 

12 

Coutts, John, ... 


6 

Paterson, D., 

10 

Dhu, Roderick, . . . 


7 

Paterson, Peter, .... 

9 

Discount Account, . . 


3 

Plnmber Goods Account, . 

3 

Goods Account, , . . 


2 

Profit and Loss Account, , 

4 

Graham, Thomas, . . 


8 

Reid, John, 

5 

Gray, William, ... 


9 

Robertson, John, . . . 


Grierson, James, . , 


9 

Scott & Go., ..... 

10 

Groceries Account, , . 


3 

Simpson, George, . . . 

8 

Henderson, John, . . 


7 

Smith, Thomas, .... 

5 

Home, Theodore, . . 

Innes, John, . ... 


7,i 

Stevenson, Peter, . . . 

6 


8 

! Stock Account, .... 

I| Trade Expenses Account, . 

12 

Ironmongery Account, . 


3 

2 

Jackson, James, . . . 


6 

Whisky Account, . . . 

4| 

Jobson, James, . , 

Johnston, Samuel, . . 


10 

5 

Wilson, Robert, .... 

8 


^ote . — The figures here given axe merely exemplary, not re- 
ferential. 
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Da. WILLIAM KING, CAPITAL ACCOUNT. Ca. 


Date. 


Pol. 

Amount. j 

■■ Date. 1 

FoL 

Amount. 

1898. 




£ 

B. 

D. -1 

1898. 




£ 


B. 

Jan. 

25 

To Cash, 

1 

10 

0 

0 1 

Jan. 

1 

By Cash, 

1 

1500 

0 

0 

Feb. 

20 

“ Cash, ... , , 

2 

10 

0 

0 ! 

Feb. 

28 

“ Profit and Loss Account, . . 

8 

117 

16 

118 


28 

“ Balance Account, . . . 

3 

1597 

15 













1617 

16 

nfi 





1617 

16 

11? 






CASH A 

OCOl 

fNT. 






Jan. 

81 ; 

To Cash, . • • . . ... 

1 

2273 

8 


Jan. 

31 

By Cash, ... . . * . i 

1 ' 

2173| 

12 

1 4^^ 

Feb. 

28 

“ Cash, . 

2 

1220 

5 

10^ 

Feb. 1 

28 

“ Cash, ..... . • 

2 

994 

18 

H 


i 



j 



* ! 


** Balance Account, .... 

3 

325 

3 

11 





3493* 

14 

7 

i 

^ 1 

^ i 



3493 

14 

i 7 
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D-ft. . NATIONAL BANK ACCOUNT Ge. 


Bate. 

Fol. Araoaiit. 

Date. 

Fol. 

Amount. 

1898. 


£ 8. 

D. 

IS0S. 


£ 

S. D. 

Jan. 

31 

To Cash, 1 1409 10 

0 

Jan. 31 

By Cash, ........ 1 

235 

0 0 

Feb. 

28 

“ Cash, 2 215 0 

0 

Feb. 28 

“ Cash, , 2 

144 

0 0 






“ Balance Account, . , . 3 

1245 

10 0 

j 


1624 10 

0 



1024 

10 0 


GOODS ACCOUNT. 


Jan. 

■Feb. 

Jan. 

Feb. 


31. 

28 

1 

31 

28 


To Credit Purcbases, . « » 

. U ll 

“ Cash Purchases (Stock 1), 
u a 

u “ 

“ Plumber Goods Account, ♦ 
“ Profit and Loss Account, , 


, 1 203 17 6 Jan. 31 By Credit Sales, . . . 

. 2 68 0 6 Feb. 28 “ ‘‘ . . « 

. 1 350 0 0 Jan. 31 “ Cash Sales, . . 

1 42 10 0 Feb. 28 “ “ . . . 

. 2 67 10 8 ‘‘ “ “ Sundry Accounts, . 

. 1 88 0 0 

2 175 19 3f 

995 17 Ilf 

TRADE EXPENSES ACCOUNT. 


1 1-2 

56 

14 

7 

1 2-3 

54 

15 

0 

1 

146 

.9 

6 

2 

100 

19 

11 

1 

636 

18 

Ilf 


995 

17 




By Profit and Loss Account, 


To Gash, 
“ Gash, 


COMMISSION ACCOUNT. 

2 I 37 I 4 I 0 II Feb. | 28 | By Sundry Accounts, 


Feb. I 28 I To Profit and Loss Account, 


BAD DEBTS ACCOUNT. 

I ^ I 27 I 15 I 5 II Feb. | 28 | By Profit and Loss Account, . , | 2 | 27 | 15 | 5 

PLUMBER GOODS ACCOUNT. 

1 134 6 6 Jan. 4 By John Eeid, . . . . , . 1 25 2 9 

1 22 10 6 Feb. 21 “ Peter Stevenson, . . . , 3 I 28 S 4 

2 37 5 0 “ 28 “ Stock Account, 1 j 52 10 11 

“ “ “ Goods Account, 1 88 0 0 


Feb. I 28 I To Sundry Accounts, 


Jan, 5 To Bobert Wilson, 

“ 18 “ Theodore Horne. 

Feb. 16 “ Robert Wilson, 


IRONMONGERY ACCOUNT. 


Jan. ; 23 To John Henderson, 
Feb. I 11 “ James Jobson, 

I 28 Goods Account, 


By Charles Smith, . . , 

“ James Jackson, . . , 

“ Peter Stevenson, . , 
“ John Brown, Greenock, 
“ John Coutts, Glasgow,. 
“ Stock Account, . . , 


To Peter Paterson, 
“ James Grierson, 
“ Goods Account, 


DISCOUNT ACCOUNT, 

1 j 19j 8 I 7^ j] Jan. | 31 j By Gash, 

2 0 2 9 Feb. 28 “ “ 


lau. 31 To Cash, 
28 


Profit and Loss Account, 


WHISKY ACCOUNT. 

I 1 I 355| 1 I 0 11 Jan. I 30 | By Roderick Dhu, 
MANURE ACCOUNT. 

. j X j 181 16 j 8 jj Feb. j 28 j By Stock Account, 


Feb. I 28 1 To Goods Account, 


Jati. 14 To James Innes, 
Feb. 28 “ « 


, 25 

2 

9 

28" 

8 

4 

52 

10 

11 

88 

0 

0 

194 

2 ^ 

0 


31 

5 10 

9 

7 0 

8 

12 lOi 

8 

14 2 

7 

13 

12 

2 .3, 

77 

15 6 


38 

4 

X 

38 

4 

1 
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GLOTH ACOOUKT. 


Date. 


Fol. 

Araoimt. 

1 Data 


Fol. 

Amount. 

1898. 

Jan. 

' 31 

To John Eobertson, . . , , . 

1 

£ 

312 

S." 1 
1 10 : 

D. 

0 . 

1898. 

1 Feb. 

' 28 1 

By Stock Account, . , « . 

.1 

£ 1 s. 1 D. 

. 3121. 10,: ,0 


BILLS RECEIVABLE ACGOIJNT. 

Jan.i 31 IToBiUs, . . . . « . « . | 1 | 30Q| 0 | 0 || Jan. { 31 ] By Cash— -Roderick Phn^s Bffl,. | 1 | 300| 0 j 0 


BILLS PAYABLE ACCOUNT. 


Feb. 

26 

To Cash, 

2 

100 

0 

0 

Jan. 

31 

By Bills Granted, . . . . » 

1 

116 

12 ; .6 

a 

28 

“ Balance Account, « , . . 

3 

16 

12 

6 







i. 


I 

116 

12 

6 





116 

12 j",: 6 


STOCK ACCOUNT. 


Feb. 

28 

To Sundry Accounts, . . ' . . 

1 

428 

2 1 3 

Feb. 

28 

By Profit and Loss Account, . . 

2 

15 

14 : 

,0 





1 

1 

(1 

u 

“ Balance Account, . • . . 

3 

412 

7 

6 





428 

2 ! 3 
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GEOMETRY.— CHAPTER XIII. 

THE PEOPEETIES AFP BELATIOMS OP EECTANGLES. 

Euoiiip’s Second Book proceeds to develop the Pythagorean 
theorem, which constituted the culminating point of the 
geometry of the First Book, and to direct us in the mathe- 
matical investigation of the relations subsisting between the 
squares and rectangles which can be described upon the 
parts into which any given straight line may be divided. All 
the propositions of this book relate to the areas of these 
squares and rectangles, and the aim of Euclid is to enable us, 
by the comparison of two lines to compare two areas. The 
student will remember that in Book I. 42-45, he was taught 
how a rectangle may be constructed equal in area to any 
given figure bounded by straight lines; but he is now to be 
shown that the square described [or supposed to be de- 
scribed] on any bounding straight line is equal in area to 
some given rectilinear figure, and vice verm. There are, in 
fact (as Euclid I. 35 demonstrates), an indefinite number of 
parallelograms on the same [subsequently extended also to 
similar] bases, between the same parallels, which have their 
areas equal to one another. The area of any such rectangular 
- parallelogram is therefore really determined by the two lines 
which contain one of its right angles. It must be remem- 
bered that a rectangle is hounded by four straight lines, 
though we have this given us as 
Definition 1. — “ Every right-angled parallelogram is called 
a rectangle, and each rectangle is said to be contained hy 
any two of the straight lines which contain one of its right 
angles.” In the text of Euclid, however, the student will 
find rectangles spoken of as contained by two straight lines, 


meaning rectangles which have two adjacent sides of the one. 
equal to the two similar straight lines in the other. 

All lines are measured by lines, and all surfaces by sur- 
faces. When some line of definite length has been fixed 
upon, however arbitrarily assumed as the unit of linear , 
measurement, the length of every other line may be repre- 
sented by the number of linear units it contains. The unit 
assumed for the measurement of surfaces is the square. This 
square unit (or unit of area) is that square the side of which 
is one unit in length, and the magnitude of any surface is 
expressed (or represented) by the number of square units 
contained in it. This connection or relation between num- 
ber and magnitude in regard to the representation of lines 
and areas requires to be clearly appreciated by the mind. In 
a general way a geometrical rectangle corresponds to an 
arithmetical or algebraic product, and hence the geometrical 
properties of rectangles may be made the subject of arith- 
metical or algebraic proof. This holds good perceptibly for 
all rectangles of commensurable sides \i.e. sides having a com- 
mon measure], but it does not hold equally good for incom- 
mensurable ones. Such a method of computation implies 
(1) that all magnitudes are either {a) multiples or fractions, 
or {b) compounds of multiples and fractions of some (ex- 
pressible) unit; and (2) that of any two commensurable 
quantities, the magnitudes must be to one another in the pro- 
portion of some whole number to some other whole number. 
There are, however, incommensurable magnitudes. Of this 
Euclid [X. 117] gives proof by showing that the diagonal and 
the side of a square are incommensurable, and he deals with 
the questions which arise regarding commensurability in 
Book V. It is true that, for practical purposes, owing to the- 
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imperfections of oiir senses, ail magnitudes may be considered 
as approximately, even though not really, commensurable ; and 
hence in ojri^ though not in science^ a means which gives a 
degree of precision that may be accepted as conventionally 
accurate may be adopted. Thus, though not mathematically 
exact arithmetical illustrations of the coincidence of the 
results arising from the square of a number and that of a 
square 07i a line may be used, and algebraic forms of demon- 
stration may be adopted; yet the geometrical idea ought to 
be kept sharp and distinct, and the method of Euclid should 
be studied and known. The analogy which exists between 
the results of the first ten propositions of Book 11. with 
some of those derivable from arithmetical calculation and 
algebraic computation make it necessary to emphasize this 
disthiction. 

When a straight line is divided into parts, Euclid 
calls each ])art a segment (Lat. segmentum^ a piece cut off). 
W e had better define this term more explicitly. 

Definition 2. — When a straight line (or a straight line 
produced) is cut in a point (or has any point taken in it, 
whether internal or external), the distances between the 
point of section and the ends of the line are called segments 
of the line. If (1) the point is taken m the straight line 
itself it is called an internal segment, if (2) in the line pro- 
duced, an external segment, A line is therefore the mm of 
its internal, the difference of its external segments. 

For practical purposes in demonstration we require here to 
define a gnomon. 

Definition 3. — In every parallelogram any of the parallelo- 
grams about a diameter, together with the two complements, 
is called a gnomon [see I. 43]. 

Thus the parelleiogram H G, 

A E \ o together with the complements 

/' A F, F C, is the gnomon, which is 
more briefly expressed by the 
letters AG K, or EEC, which 
f .. opposite angles of the 

parallelograms wMch make the 

gnomon. ^ 

The eight earliest demonstra- 
tions are devoted to showing, by actual reasoning, that the 
whole area of every figure in each case is equal to all the 
parts of it taken together, and wee versa oiH the parts 
taken together are equal to the whole, which might be 
almost regarded as 


Proposition I. — Theorem. 


If there he two straight lines^ one of which is divided 
into any^ number of j>artsy the rectangle contained hy the 
two straight lines is equal to the rectangles contained hy 
the undivided line^ and the several parts of the divided line. 

Let A and B C be two straight lines, and let B C be divided 
mto any number of parts, e.g. B I), B E, E C, in the points 
B and E, Then, the rectangle contained by the two straight 
lines A and B 0 shall be equal to the rectangle contained by 
A and B B, together with that contaiiied by A and B E, and 
^ that contained by A and E C. 

2 5 S Construct thus;'~From the point 

, I ' B draw B F at right angles to 

i I I B C (L 11), make B G equal to 

A (I. 3) ; through G draw G H 
parallel to B 0(1, 31), and through 
B, E, and G draw parallels to B G, 
meeting G H in K, L and H. 
Then the /o# figures B B, B K, 
B L, and E H are each rectangles 
(I. 46), for 0 E L, E I) K, and B B G are each (1. 29) equal, 


and B B G is a right angle. As (I. 34) B G, B K, and E L 
are each equal to A, the rectangle B H is contained by A and 
B C, and it is equal to the rectangles B K, B L, and E H 
together. Wherefore if there be two straight lines, 


ar process of demonstration will enable the student 
this proposition thhs:' — If two straight lines be 
"vided into any number of parts, the rectangle 
lines is equal to aU the rectangles con-' > 


the ' parts of the other. In other words, the area oi a 
rectangle whose base is the of any given number , of 
segments is equal to the sum of those rectangles which have 
these segments separately as bases. 

If this Proposition has been rightly understood it will 
appear at once that the two succeeding theorems are, in 
reality merely corollaries of it. These are— 


Proposition II. 


If a straight line be divided mto any two parts^ the,., 
rectangles contained by the tchole and each of the parts 
are together equal to the square on the whole line. 

Let the straight line,, A B be divided into any two parts 'at ■ . 
the point C : the rectangle contained ,by A B, B C, together ' 
with the rectangle AB, AC, shall be 

equal to the square on AB. On AB ^ : ^ 

describe the square ABEB (1. 46); and 
through C draw G F parallel to A D or 
B E (I. 31). Then A E is equal to the 
rectangles A P, G E. But AE is the 
square on AB. And AP is the rect- 
angle contained by BA, AC, for it is 
contained by B A, A C, of which D A 
is equal to B A ; and C E is contained 
by A B, B C, for B E is equal to A B. Therefore the rect- 
angle A B, AO, together with the rectangle A B, B C, is 
equal to the square on A B. Wherefore, if a straight line. &c 
Q.E.B. 


Proposition III 


If a straight line he divided into any t%oo pons, the 
rectangle contained hy the whole and 07ie of the parts is 
equal to the rectangle contained hy the two parts^ together 
with the square on the aforesaid [i.e. formerly ■taken'\ part. 

Let the straight line A B be divided into any two parts 
at the point 0 : the rectangle A B, B C shall be equal to the 
rectangle AC, C B, together with the square on B 0, On B 0 
describe the square C D E B (I. 46) ; 

produce E D to F, and through A draw 5 

A F parallel to C D or B B (I. 31). Then 
the rectangle A E is equal to the rect- 
angles A B, G E. But A E is the rect- 
angle contained by AB, B C, for it is 
contained by A B, B 1, of which BE 
is equal to BC ; and A B is contained 
by A C, C B, for C B is equal to C B ; ^ 

and G B is the square on B G. There- 
fore the rectangle A B, B C is equal to the rectangle A 0, 
GB, together with the square on B C. Wherefore, if a 
straight line, &c. Q.E.B. 

Euclid has not in this book made any distinction between 
equality and identity. If he had not chosen to exhibit the 
equality of the areas compared he might have deduced his 
next theorem as a consequence from the two immediately 
preceding. It is very important in practical result. 


Proposition IT. 


If a straight line be divided into any two parts^ the 
square on the whole line is equal to the squares on 
the two parts together with twice the rectangle contained 
hy these parts. 

Let A B be divided into any two parts in 0. Then the 
square on A B shall he equal to the squares on A G, C B, 
together with twice the rectangle contained by A C, 0 B. 

On AB describe (1. 46) the square ABEB; join BB; 
through C draw C G P parallel to A B 

or B E (I. 31), meeting B B in G and ^ ^ 

B E in F ; and through G draw H G K / 

parallel to A B or B E, meeting A B - / 

in H and BB in K. Then the ex- ^ — 
terior angle B G C is equal to the in- 
terior and opposite angle BBA (I. 29). / 

But B B A is equal (1. 6) to B B A, 

wherefore B G G equals BBA [i.e. u f 

G B G], and the sides (1. 6 and 34) 

B C, e %.and G K, K B are equal, and the figure 0 G K 

’ /T ' r.* ^ r_ ' 1 
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■similar reasons H F— upon, the side. H G equal to A C (L 34) 
—is.also a square. Therefore the figures: tl F, O K' are 4he 
squares on A 0, C B. And as the complement A G [^.d. the 
rectangle A 0, G B] is equal to the complement G E (I. 43), 
\i,e. the rectangle A G, G B], A G and G E are equal to twice 
the rectangle contained by A G, OB; wherefore the four 
figures H F, G K, , A G,; G B are equal to the squares on 
AC, OB, and twice the rectangle contained by AO, CB. 
■But these four figures make up. the' whole figure AB EB, 
which is the square on A B. Wherefore, &c.. Q.E.B. 

It is obYious to remark that the main thing requiring de- 
monstration in this proposition, viz. that the parallelograms 
[0 K, H E] about the diameter of a square are also squares, 
might have been proved very shortly by using the corollary 
to I. 46—“ every parallelogram that has one angle a right 
angle has all its. angles a’ight a.ngles.” 

This proposition— which may be otherwise stated thus: 
The square 071 a straight Ime is greater than the sum of 
the. squares on its mternal seg7ne7its hg twice the rectangle 
coTitamed hg tkeM seg7nents — yields the following corollaries: 
(1) If the two parts of a divided .straight line are equal, 
the square on the whole line is equal to four times the square 
on one half of the line; (2) the parallelograms about the 
diameter of a square are likewise squares ; and (3) if a line 
be divided into any three parts, the square on the whole 
line is equal to the squares on the three parts, and twice the 
rectangle contained by every two parts. 

The next two theorems are given thus in the elements: 

Pboposition V. 

If a straight line he divided iMo two eq^ial parts and also 
into two unequal pa7'ts^ the rectangle contained hg the U7i- 
equal parts, together with the square on the line hetioeen the 
points of sectio7i, is equal to the squa7'e on half the line. 

Peoposition YI. 

If a straight Ime he bisected, and produced to a7ig point, 
the rectangle contained bg the whole Ime thus produced, and 
the part of it qjroduced, together 7vith the squai'e on half the 
line bisected, is equal to the square on the straight line which 
is made up of the half and the part produced. 

But both of these propositions may be generalized into, 
and be made corollaries of, this theorem: — The rectangle 
contained hg the mm and difereiice of aiig two lines is equal 
to the difference of the squares on these lines, which is easily 
})roved by constructing the rectangle and completing the 
figure, thus:— 

Let A B, B 0, be any two lines, then (1) A 0 is the su7n of 
these lines, and if BB be taken equal to BG, (2) AB is 
their difference. By drawing A B 

A ' B B o equal to A B at right angles to 
A 0, and completing the rectangle 
A E F 0, the rectangle contained 
by AC, AB, will be found to be 
formed by the sum and the difference 

E F of A B, B C. Next describe the 

^ ^ square A G H B on A B, and 

g ^ through B draw B K L parallel to 

A G, and K H is the square on 
B 0. Then B P is equal to B 0 and BP. Now the differ- 
ence of the squares on AB, BO, is the figure made up 
of A 0 and B L, which is equal to the figure made up of 
A 0 and B F, that is to A P, which is the rectangle con- 
tained by the sum and difference of A B, B 0. Q.E.B. 


A BE B is made up of these four figures, and therefore the 
square on A B is equal to the squares on AC, CB, and 
twice the rectangle contained by these lines. Q.E.B. 

Peopositiok YIIL 

If a straight line be divided into a7ig two parts, four 
times the rectangle co7itained by the whole line and one of 
the parts, together with the sqtiai'e 07i the other part, is equal 
to the square on the straight line 'which is made up of the 
whole a7id that part \i.e, the square on the sum exceeds the 
square on the difference hg four times the rectangle contained 
hg the lines.'] 

Stated in the latter form, it becomes a special case of the 
theorem demonstrated under Props. Y. and YI. See 
diagram, 11. 6. 

Peoposition IX. 


If a straight line he diridM into two equal, and also iito 
two unequal paints, the squares on the tioo unequal parts are 
together double of the square 07i half the line and of the 
sqimre on the line between the poiits of section. 

This is really a case of Propositions lY. and YII., and 
may be deduced directly from them. 

Euclid’s demonstration is ingenious, 
but indirect and tedious. Its steps 
are: (1) AE B is a right angle, (2) 

E G=G F, (3) B F-B B, (4) the 
square on A B == double of square 
on A C, (5) the square on B P is 
double of square on 0 B, (6) the ^ 
square on A P is double of squares 
on A 0, 0 B, and (7) the squares on A B, B B, are double 
the squares on A C, 0 B. 



Proposition X. 


If a stT'aight line he bisected, a7id p7'oduced to any point, 
the square on the ‘whole line thus produced, and the sqiwre 
071 the part of it produced, are together double of the square 
on half the line bisected a7id of the square on the Ime made 
up of the half and the ‘part produced. 

This is also a case readily solved directly from Proposi- 
tions lY. and YII. In reality Props. IX. and X. are 
identical, although, as figured, 
stated, and worked they seem 
different, and the steps in 
Euclid’s demonstration follow 
exactly, point by point, the 
seven noted in the preceding 
proposition. A E B is a right a 
angle; EC-CB; B B-B G, 
and the squares on A E, E B, 
and B G are respectively equal 
to double of the squares on AC, C B, and B B, which 
together constitute the bisected straight line and the pro- 
duced part. 

These ten propositions constitute the general matter of 
Book II. But the special applications of the truths thus 
advanced remain to be considered. 



BOTANY.— CHAPTER XIIL 

ORYPTOGAMIO PLANTS— CELLULAB AND VASOULAR SEAWEEDS 
— FUNGI — LICHENS — OHARA — MOSSES AND LIVERWORTS — 
FERNS— HORSETAILS, ETC.— BOTANIOAL RESEARCH. 


Proposition YII. — Theorem. 

If a straight line he divided into any two parts, the 
squares on the v)hole line, and on one of the parts, are equal 
to twice the rectangle contained by the whole and that part, 
together 7!jith the square on the other part. 

This is an easy deduction from Prop. lY., which see. 

Let A B be divided in C; on A B describe a square ABE B; 
through C draw G F parallel to A B, from A B cut off AH 
equal to B Q, and through H draw H G K, parallel to A B. 
Then A G, G K, G E, H F are rectangles, by construction, of 
which H F, 0 K, are the squares on A 0, G B, and A G, G E 
are each rectangles contained by A C, C B. But the square 


The great Swedish naturalist to whom we owe the creation 
of a fixed and well-defined language of botany, and the highly 
valuable example of always employing the same word in the 
same sense, and always expressing the same sense by the 
same word, has won a fairly-earned renown by the skill and 
felicity with which he provided those clear and precise de- 
scriptive terms by which the student of the vegetable creation 
can communicate and receive exact knowledge regarding the 
form and structure of plants. It is true that, of late, what 
has been somewhat harshly denominated “the Babel of 
Botany ” has been greatly increased by the acquirement of 
fresh knowledge and the recognition of nicer distinctions — 
that new terms are being introduced, and old terms are 
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receiving greater strictness of denotement and implication. 
Of course this is a necessary consequence of the specialism 
which is becoming more and more the rule in every depart- 
ment of research, and which has recently led to the devotion 
of so iniich skilled investigation to the elucidation of the facts 
of plant- life in regard to (1) structure, (2) development, 
and (3) distribution. The wonderful energies imprisoned in 
the most seemingly simple, microscopic, protoplasmic speck 
—the structural Unit of plant- life— as it evolves through the 
complexities of assimilative feeding, accumulative growth, 
and ultimate reproductiveness have alwa 3 ^s excited curiosity; 
but ill our day cryptogamic botany has received special 
attention as containing the key to vegetable morphology, if 
not also to the evolution of living forms in general 

Cryptogamic Botany itself with those members 

of tiie vegetable world which do not present to the eye of the 
observer perceptible flowers. The prominent distinction of 
evident flower-bearing or phanerogamous^ and not-evideiitly 
Mow^er-hearing or cryptogamous plants, Liiinmus adopted as a 
su'icrly riatuiai one. But the signiflcatiori of the viovd Jiowerr, 
in tiiis connection, must be greatly extended beyond that 
of those pleasing ornaments of vegetable origin of which 
bouquets are made. Every plant which bears a fruit, and 
is consequently a seeded plant, is botanically considered a 
flowering plant, and those which produce sporuks or spores 
as the means of their reproduction are regarded as fiowerless 
plants. They have no distinct anthers or ovules. Jussieu 
designated them Acotyledons (without seed leaves). Bindley 
divides them into two classes — (1) Acrogens, and (2) Thallo- 
gens, in the former of which root, stem, and leaf are usually 
distinctly developed, while in the latter these parts are not 
obviously distinct. Be Candolle gives them the name of 
Cellulares (consisting of cellular rather than vascular tissues). 
The CT 3 q)togamia, in this classificatory aspect, are a great 
and somewhat heterogeneous assemblage of plants including 
ferns, mosses, lichens, seaweeds, &c., among their classes 
and orders, and not so capable of exact and popular 
description as their flower-showing compeers. They may, 
with a certain degree of distinctness, be defined (1) negatively, 
as plants exhibiting no true stamens or pistils; and (2) 
positively, as plants whose fertilization is accomplished by 
means of motile ciliated particles, which may be called 
phytozoa or spermatozoids {i.e. reproductive cells which 
[) 0 SHess a specialized structure, and perform a similar func- 
tion, in the economy of the Cryptogamia, as seeds do in the 
Phanerogamia). It has of late been found advisable to 
divide these into two classes— (1) spores or cells, which are 
made reproductive by an act of direct or indirect impreg- 
nation — e.g. the reproductive cells of ferns, and (2) conidia or 
gonidia, rounded non- sexual reproductive unicellular bodies, 
like those seen in the fungi. 

Cryptogamous plants are not distinguishable as a class 
a])art, absolutely, by any single characteristic, but rather by 
a combination of several distinguishing peculiarities. They 
exhibit very different degrees of organization from the lowest 
or least complete plant-forms, consisting of simple isolated, 
roundish, membranous sacs or cells, in which no distinction 
between the nutritive and the reproductive functions is 
observable — e.g, the Red Snow {Protococcus nivalis ) — up to 
the highest or most complete, which show both stem and leaves, 
and even a peculiar sort of fibre- vascular woody structure — 
e.g. the Adder’s- tongue Fern {Ophioglossum vulgatum). 

The actual practical distinctions of the classes and sub- 
classes into which Cryptogamia are divisible can only be made 
out by students well acquainted with vegetable anatomy and 
thorough adepts at microscopical observation. They are 
necessarily classified and arranged differently by Afferent 
, schools of botanists, according to their preference for logical 
or biological lines of demarcation. A fine biological classifi- 
cation is that into (1) Tkallophyta, (2) Bryophyta, and (3) 
FUredopkyta: the first class possess neither stem nor leaves, 
the other two do both; the last exhibit fibro-vascular bundles 
and roots, the other two do neither. One author divides 
them into (1) Aetheogams, having air-vessels and air-pores ; 
and (2) Amphiogams, having neither; and another into (1) 
Thallogmm, and (2) Acrogenoe, the latter exliibiting root, 
leaf, and stem, the former not showing them. ^ 


Probably the best and easiest classification is that la 
which they are regarded as forming four pretty well-knowa 
natural groups — viz. (1) Thallophytes, in eluding Algae, Fungi, 
and Lichens; (2) Characece, including Ohara and Nitella; 
{Z) Muscineob, including Hepatiem and Mosses; and (4) 
culares, including {a) Ferns, Bqiiisetacem, and Opliioglossacese, 
bearing one kind of spore;' and (6) Rhizocai'pein and Lyco- 
podiaceae, bearing twm kinds of spores, large and siiiall. These 
classes, thougli it may be diflicult to describe or define them 
in words, are, as a general rule, pretty clearly clistingiiisliable 
one from another by observers of ordinary capacity, even > 
when, in regard to minute biological differences, they have 
not been able to perceive the thin, partitions which divide 
the several subclasses. 

L. Thallophytes, as Eudiicher calls them, Thallogens qI 
Bindley and others, are those acotyledonoiis plants which 
display the most simple vegetable structure, and consist of a 
mere tliallus v/itli reproductive powers. A thalluH is a more 
or less flattened expansion of cellular tissues, sepamre or 
combined, but having no wwdy fibre. Thallophytes exlubit 
no morphological distinction between stem mrd leaf, the mode 
of their reproduction is varied, but tiie classes in which they 
are arranged are regarded as quite pro^fisional We may 
call them (1) Protopliyta, the simplest and smallest plants 
with which we are acquainted. They are capable of vege- 
table multiplication by separation or division, and hence 
Cohn has called them Sekizophyta, e.g. the mouiliform threads 
of the Nostocacem, the cellular Bacteria, the straight-celled 
Bacillus, the curve-celled Vibrio, &c. (2) Zyosporece, which 
multiply by conjugation of cells, of which the product is- 
plasmodium. This plasmodium develops into sporocarps and 
spores, as the unicellular alga Pandorina, which swims about 
in colonies of sixteen or multiples of sixteen ; and the whole 
family of the Biatomacese (taken either from fresh or salt- 
water), whose beautiful silicious cell-walls form a very in- 
structive object under the microscope. (3) Oosporecs, in which 
there is developed {a) the oogonium or female oospheres, and 
(5) the antkeridium or liiale spermatozoid case. These, after 
conjunction, result in oospores, which either grow directly 
into fresh plants or develop into zoospores, as the Volvox 
glohator, a nearly globular minute organism found in stag- 
nant water, the transparent sphere of which is, visible to the 
naked eye, and is often seen studded witli innumerable green 
spots, forming a very beautiful network of vegetable tissue; 
and (4) Carposporece, in which the sporocarp or spore-fruit 
{i.e. the product of the fertilized organ of reproduction) 
develops from the carpogonum, as the Floridese or Red 
Algae, whose fine red or violet colour (due to the presence of 
phycoerythrim) gives a glow to marine waiters. These 
morphological characteristics are encumbered with many 
technical difficulties not suitable for popular exposition, and 
we must content ourselves here with ratlier describing easih 
recognized families than defining subtle peculiarities. 

1. AlgcB — plants living in tlie sea, in fresh water, in stag- 
, nant pools, in hot springs, and in moist earth — present the 
simplest forms of plant-life — nothing, in fact, but a cell-wal; 
containing a coloured protoplasmic substance. Protoplasm 
is the nucleus, and chlorophyll, in grains or bands, occurs in 
the higher kinds. Lignificatiori does not take place in any 
of theni, but, in some cases, slight differentiations into dis- 
tinct organs occur. The forms they assume, and into which 
they may combine — globose, laminar, linear, mouiliform, &c. — 
are more various than in any other class of plants. Their 
mode of branching is generally either (1) monopodia! \i.e. 
single], or (2) dichotomous \i.e. twmfold] ; and among them 
alternation of modes of reproduction is common — that is, 
both sexual and asexual reprodiictiveness takes place; for 
example, in Biatomacefe and in CEdogoniacese, three modes 
of generation occur, and in the Coleochmteae, four dissimilar 
forms of generation have been observed. 

Seaweeds are furnished witli a double system of fructi- 
fication, The majority of the red series have this double 
fructification, the capsular on one plant, and the granular 
on the other. Many modifications of shape exist. But 
there is a unity of principle, so that they are at once alike 
and unlike. Br. Bindley says: I am very much inclined to 
adopt the opinion that the two sorts of fructification off 
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servable in Algae are the first attempts at the agency which^ 
in higher plants, performs the office of sexes, without, how- 
ever, having their qualities established, and each capable of 
producing a new plant without the aid of the other.” 

As the eye may notice at once what might require 
many words of description, the student will find figured 
in Plate XL some of the most typical forms of Algge. In 
fig. 1 are seen regular and symmetrical arrangements of 
those singular groups of minute organisms which are found 
in salt and fresh water, on the surface of damp rocks and 
wails, the glass of hothouses, garden paths and flower- 
pots, known as the Biatomacese — dotted, striated, and 
marked in various modes — which receive their name from 
their multiplication by longitudinal division. They die and 
rapiffiy putrefy, but their flinty valve-shells resist decom- 
position better and longer than any organic product. The 
Nostocaceae (fig. 2) form strings of cells inclosed in sheaths 
of gelatinous matter. These sheaths melt into jelly-like 
masses as figured. To the group of the Ploridem belongs 
the Batrachospermum atrum (fig. 3). This is almost the 
only member of that group which grows in fresh water. It 
is black, but nearly all the sea genera have a reddish shade. 
The Spirogyra (fig. 4), so named from the spiral form its 
bands of chlorophyll take, appear in threads, and conjugate 
by the union of two cells on opposite threads. We represent 
the form, though we do not reproduce the tint, of the rose- 
coloured spores of the Polysiphonia fastigiata (fig. 5), whose 
thread-like, jointed, and striped-looking fronds grow on the 
Fucus nodoms. The tufts of the Vaucheria (fig. 6) are dark 
green. Its single-cell threads are branched, and the ends 
of the branches detach themselves as spores. Antheridia 
and oogonia are found on the same branch. The rose-hued 
spores of the Polyides rotundus (fig. 7) are large and 
conical. They are attached by the small end, many to- 
gether, and radiating out from a single point they form 
a spongy mass of jointed threads familiar to those who 
dwell upon the coast. The firm, jelly-like substance which 
encases the numerous threads of the branching fronds of the 
Gigartina mammillosa (fig. 8) occurs usually among Carageen 
or Irish moss. Its spores appear in roundish masses in cap- 
sules on the outside of the plant. Though the Peacock’s 
Tail {Padina pavonia^ fig. 9) is a native of the tropics, yet 
as it reaches the British shores we show its beautiful feather- 
like form. It is placed in contrast with the flat-forked frond 
of the well-known Bladder- wrack {Fucus vedculoms, fig. 
11) and the Water-net {Hydrodictyonyfig, 10). 

As upwards of 2000 species of Algae are known, and as 
these vary in size from mould-like forms visible only through 
the microscope to the Luminariae, which float on the seas 
surrounding South America, 100 feet in length, the Macro- 
cystis pyr^era of the Pacific, 1500 feet long, or the Lessonia 
fuscescensy attaining the thickness of a human thigh, it is 
obvious that a volume rather than a chapter would he re- 
quired to secure the adequate treatment of this topic. To 
this let us add that their habitat is exceedingly various. The 
Sardnula mntriculi occurs in the stomachs of men and 
animals, the Achlya prolifera on the gills of fish, and the 
Gulf- weed (Sargassum) floats in the Sea of Mexico in such 
abundance as to transform its surface into the appearance of 
a meadow of marvellous greenness. 

2. Fungi are cellular plants nearly related to the Algas. 
Their cells are sometimes so elongated as to become ffia- 
mentous. They consist of a thodlus, called scientifically 
mycelium (mushroom-like), and vernacularly the spawn, as 
ergot, dry rot, &c. Unlike Algse and lichens, they have 
roots, and derive their nourishment from what they grow 
upon, and they have no green granules {gonidia) in their 
tjhallus. Prom this thallus stems are sent up into the air 
and bear the organs of fructification. They are in general 
highly nitrogenous in their composition, and to their mycelia 
the motheriness of liquors is due, as well as the ropiness of 
baker’s dough. Their parts are (1) mycelium or spawn, 
(2) the voha or wrapper, (3) the stipes or stalk, (4) the 
mnfdus or ring, the remains of the indusium which inclosed 
(5) the pileus or cap at the top of the stalk, (6) the lamdUe 
or giUs of (7) the hymerdum^ to the layers of which the 
spores are attached. The spores are borne on simple or 

■ ; ' VOX*.! -lax ' , 


branched processes called sporosphores, or basidia, or are 
contained in thecae or asci, accompanied by other bodies 
called antheridia or paraphyses. The true fruct is formed 
on two plans. In one the tips of certain threads swell into 
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bodies surmounted by little spicules which each give rise to 
a single cell. This mode is called acrosporus; in such cases 
the spore ultimately falls off. In the other method certain 
threads swell out and form bags or tubes containing eight 
spores, or a multiple of that number. This mode is called 
ascigerous. Some fungi are used for food and for making 
sauce, while others are poisonous. 

3. Lichens consist of a thallus, which may be either 
crustaceous, foliaceous, or fraticose, and reproductive organs ; 
(1) Apothecia or Urelloe, that is elongated cells which contain 
the spores, and (2) Spermagonia or spermatic cells, and 
(3) Pycnides, which give rise to spore-like bodies called 
stylospores, whose function is undetermined. The recent 
researches of Schwendener seem to show that lichens are 
really Algae, with parasitic fungi upon them. Probably 
the whole botany of lichens will soon undergo considerable 
modification. Xylander’s fourfold classification prevails at 
present. Both in a medicinal and an industrial point of 
view they are highly important. Meanwhile it may not be 
disadvantageous to note that wherever lichens are seen in 
large numbers and in vigorous growth we may be sure that 
the air is pure and wholesome, for only in such an atmosphere 
do they flourish. 

II. OHAEAOE.E constitute a highly interesting group of 
plant-forms owing to the readiness with which, under the 
microscope, they exhibit the phenomena of protoplasmic 
motion. They grow in pools and slow-running streams, and 
impart a nasty odour to them. They root in mud, and often 
entirely conceal muddy bottoms by the growth of their 
slender, brittle, tubular stems, which are either pellucid or 
encrusted with carbonate of lime, and give off at intervals 
whorls of symmetrical branches of a similarly tubular struc- 
ture, The reproductive organs, which have considerably 
puzzled botanists to understand, are of two kinds: — (1) 
Lateral globules, the walls of each of which is composed of 
eight cells called the shields. Prom each shield a ceil pro- 
jects, called the manubrium, at the inner end of which occur 
six small heads, and from each of these heads four coiled 
threads grow, partitioned off into cells, in each of which an 
antherozoid is formed; (2) axillary nucules, large and oval, 
which, on being fertilized by the antherozoid, drop off to 
germinate in the mud. The oospore thus formed develops, 
first, into a thread-like body, called the pro-embryo, and 
from one of the cells of that there springs up a new plant 

Of Characeae there are two species — (1) Ohara, in wMch 
the nucule rises from the base of one of the whorl leaves, 
and is therefore above the globules; and (2) MuUa, in 
31—32 
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which the nucule is formed upon the leafy axis, and is 
therefore beneath the globules. These plants have no 
known use, but they possess some interest from the fact 
that Sir David Brewster first observed in them the beautiful 
phenomena of cyclosis \i.e. the movements of the contents 
of cells in plants] from which much is yet to be learned 
regarding protoplasmic development and differentiation. 

HI. MtrsoiNEiE display that process of development usually 
termed alternation of generation, in which successive differing 
forms of reproduction occur in the process of growth, though 
ultimately returning to the original form. In Mosses {Musci) 
the sexual generations are produced from a filamentous pro- 
embryo [or protonemdl as lateral shoots. Upon this leaf- 
bearing axis the organs of fructification arise (1) at the apex 
(acrocarpous), or (2) at the side (pleurocarpous) ; but the 
asexual generation originates from the oospore (commonly 
called the fruit) of the moss. This oospore enlarges into an 
ovoid embryo termed the sporogonimn^ which presses against 
the epigoTie, ruptures it, pushes its upper part forward as the 
calyptra or cap, and forms at the base, with its lower portion, 
a sheath. This lower part acts as a seta or supporting stalk, 
while the upper part makes a capsule urn, or theca^ the walls 
of which consist of several layers of cells. The central axis 
or columella of this capsule is surrounded by spores. When 
ripe the capsule opens by valves or a lid, and, the spores are 
shed. These germinations originate a pro-embryo, and that 
by budding gives off sexual plants. In Hepaticse (Liver- 
worts), which have generally a leafy stem, the reproductive 
organs are (1) antheridia and (2) pistillidia. Their cap- 
sules (spore-cases containing matured pistillidia) open by 
valves when ripe, and the spores are ejected thence by elaters 
[{.€, filaments coiled up in oval cells], which, when the spore- 
cases burst, spring out elastically and disperse the spores. 
From the spore of the asexual generation a small pro- 
embryon is first formed, but sexual generation may take 
place directly. Both mosses and liverworts present most 
beautiful forms. The former are divided into four orders, 

f Sphagmcece, (2) AndreceaceoBy (3) PhascacecSy and (4) 
yacece; the latter into five, (1) AnthocerotecBy (2) Mono- 
decs, (3) Ricciecey (4) Marchantieoey and (5) Jnngermanniece. 
The distinctions between these are dependent upon many 
minute details, into which we cannot enter here. 

Of the very interesting family of the Mosses we give some 
examples in Plate XII. Of the single species Sphagnum (fig. 1) 
a ripe spore-case is shown at a, and the whole spongy plant 
surmounted by its sporogonia. At fig. 2 Phascum is ex- 
hibited in its natural size; at a it is shown enlarged, and h 
represents the spore-case with its calyptra detached. Pottia 
(figs. 3 and 4) is one of the most numerous class of the 
mosses, Bryaceas. It is acrocarpous. Its capsules (3a and 4a) 
are of elongated oval form, and its leaves large-celled; 
a shows the lid, h the calyptra, and 4g is an enlargement 
of 4. Splachnnm mnioides (fig. 6) is also acrocarpous. 
The apophysis (shown in 5a) is in some species shaped like 
a top, in others it resembles a Turk’s-cap gourd, and in some 
looks like an umbrella. Pottia, Splachnum, and Grimmia(fig. 
6) have each at the top of the capsule (fig. 65) a penstmiOy 
6c, with sixteen appendages called teeth. Fig. 6a is an 
enlargement of fig, 6. Another peristome with sixteen teeth 
occurs in Dicranum (fig. 7), in which the urn (a) is unequal, 
the calyptra (5) split, the lid.(c) beaked, and the teeth (c2) bifid. 
Tortula (fig, 8) has thirty-two teeth twisted into a common 
bundle, and is apocarpous. The parts are given enlarged 
at a, 5, c, and dy as they are also in Orthotrichum (fig, 9), 
which exhibits a striated capsule, 5, a beaked lid, a, a bell- 
shaped calyptra, c, and a peristome with broad fiat teeth, 
arranged in eights and sometimes double. Of the higher 
genera of mosses the Ptyehomitrium (fig. 10) has an erect 
regular urn, a, a deeply-furrowed pointed calyptra, 5, a 
b^ed lid, c, and a single peristome of sixteen equidistant 
bifid teeth, d. The genus Bryum (represented by Mniwm 
Iwrumeiy fig. 11) has a pendulous urn, a, with st double 
^ristome, the outer of sixteen teeth, the inner a membrane 
divid^ halfway into sixteen segnaents, A The gonus Bar- 
tminia^fig. 12) 1ms a globose striated urn, a, irith or without 
a peristome, sometimes double, the inner consisting, 
membrane divided into sixteen processes splitting along the 


middle, sometimes with cilia, 5, the outer consisting of six- 
teen equidistant teeth, c. A careful study of the plant-forms 
of mosses, as here shown, will, better than pages of descrip- 
tion, impart an idea of the likenesses and differences of those 
miniature miracles of vegetation. 

IV. Vasculae Cryptogams. — 1. Of the vascular Crypto- 
gamia none have so acquired favour and induced culture like 
the fern. Its delicate and graceful outlines, its wonderful seed 
structure, and its delightful greenness charm every observer. 
All true ferns, from the most simple herbaceous — e.g. wall 
rue — to the most complex of arborescent forms — e.g. the 
tree-ferns — are known by the circinate growth of their 
young leaves, and have their sporangia developed on the 
under side of their leaves in clusters, called Soriy which 
differ in form and position in the different genera. Spores 
are produced within the sporangia, which may be either 
stalked or sessile, and formed from the epidermis on the 
back (AsphidiumJ or edges (Pteres) of a frond, which is 
rolled up on itself from the top downwards, like the 
ornamental head of a bishop’s crozier. When ripe the 
spores escape by the rupture of the spore-case. Each spore 
is divisible into an outer layer or exospore and an inner or 
endospore, and germinates on reaching the soil. Then the 
endospore divides, forms a flattened cellular expansion (or 
prothallus) with small cellular rhizoids, and on this produces 
the organs of fructification, antheridia and arckegoniay by 
whose mutual influence an oospore is formed. From this an 
asexual generation arises, and thus in ferns two dissimilar 
modes of reproduction alternate: (1) a prothallic or sexual and 
(2) an asexual one. The study and culture of ferns may be 
commended to the student of botany, although the classifica- 
tions are as yet artificial, and their physiology is the object 
of earnest special investigation still. 

2. Equisetacece have the prothallium above ground and 
green; the leaves are simple, in whorls, and form sheaths. 
The sporangia occur in groups on the edge of (metamorphosed) 
leaves, and are produced as a terminal ovoid (egg-sliaped) 
fructification, forming a pyramidal mass of polygonal scales, 
having spores on their under surface. These are ejected 
from the sporangia by elastic filaments. 

3. Ophioglossaceoe have the prothallium underground and 
not green, and their sporangia on a branch of the leaf, as 
in adder’s tongue and mousewort. 

4. Rhizocarpece have their sporangia produced in sporo- 
carps (ovoid sacs or receptacles). Their sporangia produce 
macrospores and microspores. In the macrospores a pro- 
thallium is formed, and from the oospores produced in it 
the embryos originate, as in the IsoUes lacmtres and the 
Pillularia globulifera, 

5. Lycopodiaceos have not their sporangia hypophyllous, 
but they appear near the base on the upper side of the leaf. 
The whole fructification frequently forms a spike, and the 
mode of their embryogency appears to form a connecting link 
between the cryptogams and the angiosperms. 

Of late years the tendency of b^otanical study has been 
rather to devote special attention to the Cryptogamia than 
the Phanerogamia, and to histology rather than physiology. 
In such a condition of things, many keenly debatable points 
arise unfitted for popular exposition and incapable of being 
reduced to dogmatic statement. To endeavour to expound 
to the tyro in botany the recondite investigations now in 
process in regard to cryptogamic structure and fructification, 
would be highly injudicious. There is enough in the known 
facts of botany to interest and instruct The student who 
learns these will soon acquire an inclination to follow the 
researches of specialists in the line which he likes most 


THE GERMAN LANGUAGE.— CHAPTER XY. 

HINTS ON translation AJNI) COMPOSITION — SPECIAL- 
TIES OP THE SUBJUNCTIVE AND CONDITIONAL MOODS — THE 
CHARACTERISTICS AND USEFULNESS OP GERMAN — OON- 
'CLUSION. ' 

In rile study of German sentefife^ the most important point 
, is to learn to distinguish the p^mpal clause, and, having 
found that, td fix the attention on discovering (1) the suh- 
jecty and all that is connected. with it; (2) the verOy whether 
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simple or compound, or in a tense that is simple or com- 
pound; (3) the object, direct or indirect (or both) of the 
verb; (4) any adverb, or adverbial phrase, affecting the 
signification of the verb; and (5) any accessory clauses, co- 
ordinate or subordinate, dependent on the verb. In the 
student’s endeavour to resolve or analyze a sentence into its 
parts in a clear and careful manner — e.g. after the models 
exhibited on pages 1104 and 1105 — the following hints may 
be found useful: — 

1. If the subject stands first in the sentence (with all its 

belongings, of course, attached to it), and the verb consists 
of a simple tense, the syntactic construction will usually 
be similar to that of a simple English sentence; as ®er 
sfteib ift ber ©c^atten beg Envy is the shadow of 

renown; g)ie Snfeln finb bie iBerge beg sOleereg, Islands are 
the mountains of the sea; ^dfar mufte ebcn fo gut mit ber 
geber alg mit bem 0c^mertc umsuge^eu/ Caesar could manage 
just as well with his pen as with his sword. 

2. If a sentence begins with the subject, and the verb 
appears in a compound tense, then the past participle, the 
infinitive (or both), forming the predicative term, should be 
sought for at the close of the sentence; as S)et 5Ragel with 
ton mtr in bie SBanb gefd)lagcn/ The nail is struck by me 
into the wall; @ie mfijfen alle ©ebanten auf Sfjc ©efd^dft 
rid)ten/ You must turn ail your thoughts upon your business; 
34 bag SSergnilgen^ bag gaftcr beflraft unb bie S^ugenb 
beloi)nt ju febeu/ aber eg mar nur in einem Sujifpiele/ I had the 
pleasure of seeing vice punished and virtue rewarded — but it 
was only in a comedy. 

3. When a sentence contains an auxiliary verb and (1) a 
predicative adjective, or (2) a simple verb with a separable 
particle, the adjective or particle will generally be found 
placed at the end of the sentence; as (a) 3cl) bin ^)eute mit 
meinem greunbe auggegangenA {b) ^eutc bin ic^ mit melnem 
greunbe auggegangen/ (<?) mit meinem greunbe bin tc^ i}eute 
auggegangeu/ I have gone out with my friend, to-day, 

4. In accessory sentences in which an infinitive occurs-r— 
whether um precedes it or not— -take, in translating, the 
infinitive from the end; as SSollen 0ie fo gut fein unb mtr 

f agent [or SSollen @ie fo gut feiitA mir ju fagen] mteoiel U^r ' 
eg ijl ? Will you be so kind as to tell me what o’clock it is? 
3cb fomme um ^bfd)ieb non 31)nen ju I am come 

[in order] to take leave of you. 

5. The nominative must be looked for after the verb if a 

sentence begins (a) with a noun in an oblique case, whether 
governed by a preposition or not, {b) a noun (or an adverb) 
of time, place, or manner, (c) an infinitive, participle, or 
medicative phrase, or (d) an accessory sentence; as 2)ie ncuc 
fedngerin i^at gejtern fe^r fd)on gefungen/ The new singer sang 
very beautifully yesterday; @g bat bie neue ©dngerin gcftern 
febr fd)on gefungen^ The new singer sang indeed very beauti- 
fully yesterday; ©ejlern (adverb of time) neue 

©dngerin febr fcbdn gefungen^ Yesterday the new singer sang 
very beautifully; @ebr fcbon (adverb of manner) bat bie neue 
©dngerin gejiern gefungcu/ Very beautifully did the new 
singer sing yesterday; ®ef ungen (past participle) bat bie neue 
©dngerin gejiern fe^r fd)6n/ The new singer sang yesterday 
very beautifully. 

6. When, without the previously mentioned reason, the 
nominative appears after the verb in sentences which are 
not exclamatory or interrogative, some conditioning word 
(like tf) is understood [or, if aucb^ gleicb/ or any similar 
word follows the verb, although requires to be supplied]; as 
•(Sg i|tA alg bdtte Sftiemanb etmag 2Cnbereg ju tbun may be used 
for @g ift alg ob Sltiemanb ctmag 2£nbercg ju tbun bdttCA It is 
as if nobody had to do anything else; 9l«i4 [f4on or 
aud)] rcicbA fo bat er bod^ feine greunbe may be used instead 
of obglctd) or 6bfd)on cr retcb if/ or menu er audb retd) ifl/ fo 
bat er bodb tcine greunbcA Although he is rich, he has no 
friends. 

It is scarcely possible to generalize and sum up in a single 
sentence the foregoing hints on the translation of German 
into English, so as to make them equally serviceable in 
the converse process; but if the student reflects on, and 
thoroughly understands, the following statement, he will find 
himself helped in his endeavours to arrange the items of an 
sentence into the German form. 




In the construction of sentences the best writers in Ger- 
many generally put the most important of the elements to be 
incorporated in each sentence last; the less important pre- 
cedes the more important in regular series, the least im- 
portant being generally placed before and nearest to the 
subject and its finite verb. This is the case generally, we 
have said, because the qualifying particulars may not only 
differ in importance in themselves, but also in the speaker’s 
own mind and in the special statement to be made. Hence, 
any element requiring to be raised to superior importance 
must be brought nearer to the end in the ratio of its intended 
importance. This may be exemplified thus: — bat geftcrn 
bem SDtanne ben ^nef ntd)t gejeigt, He has yesterday to the 
man the letter not shown, i.e, as we would say in English, 
He did: not show the letter to the man yesterday. 

By varying the phrase, however, we can bring out several 
distinctions of signification, and bring into emphasis special 
phases of expression. For example, in the following forms 
in which, to indicate the sort of constructive meaning implied 
by the changes in the sentence, a phrase, in brackets, has 
been illustratively introduced, not because it is required in 
speaking or writing, but that it may be suggestive to the 
student of the emphasis of place. 

(Sr bat gefiern bem SKanne tttd[)t ben S5rtef [fonbern baS 

He has yesterday to the man not the letter [but the 
S3ud)l gejcigt ($r bat gefiern ben SBrtef nid^t bem SlEannc 
book] shown. He has yesterday the letter not to the man 
[fonbern feinem greunbe] gegeigt (Sr bat bem SJlanne ben SSricf 
[but to his friend] shown. He has to the man the letter 
ntd)t gefiern [fonbern beate] ge^eigt, 
not yesterday [but to-day] shown. 

It is, of course, to be remembered that the best style in 
German, no less than in other languages, is the clearest, the 
one least liable to be misunderstood, the most easy to be un- 
derstood ; and that in German, above almost every modern 
language, the seme governs the syntax. While, therefore, 
the instructions given poiiit out the most frequent and 
classical forms of arrangement, it is quite certain that many 
cases may occur in which sentences differ in the collocations 
of their words from those noted above. Great freedom is 
now employed in placing the predicate and its dependent 
phrases, some rarely ever placing them after the verb, and 
others scarcely ever putting them before the subject. We 
have endeavoured to indicate the usual practice. Nobody 
could reduce to rule all the possible usages of speech. 

The subjunctive mood is used in 'principal sentences to 
express uncertainty, probability, doubt, wish, &c.; e.g. <^t 
rebc bie SBabrbeitA unb geflebe/ baf er gcfeblt bat, May he 
speak the truth, and confess that he has been in error: 
34 ob ber SSogel fmge, I know not whether the 

bird may sing. 

But particularly in subordinate sentences it is used (1) to 
indicate purpose, e.g. (Sr gebt in bie (Scbule/ bamit er 
lernc, He goes to school in order that he may learn some- 
thing. 

(2) To express only a notion, e.g. (S9 ift ungewif/ menn er 
jurfidfebren Jrerbe {i.e. feme Sfiltcllebr ijl ungett)ig)A It is un- 
certain when he will return. 

(3) To express a thought quoted by the speaker when the 
principal sentence contains verbs signifying to say, to repeat, 
to relate, to believe, to think, &c., e.g. §)cr ^nabe fagte/ er fet 
Iran!/ unb id^ ermieberte/ menu er Iran! fei/ milfe er §um 
gebeu/ The boy said that he was ill, and I replied, if he were 
ill he must go to the physician ; ^ie greolcr meinen/ eg fei 
!ein ^ott/ The wicked believe that there is no God; (Sdfar 
beridbtet/ er fei in SSritannicn gemefen/ Caesar reports that he 
had been in Britain; ©olrateg fagte/ bafi er niebt^ miffe/ 
Socrates said that he knew nothing. 

But {a) if the thought quoted should contain a judgment 
of the speaker, the indicative must be used, e.g. miU nid&t 
glaubcu/ bap fein S3rubcr geftoeben ift, He will not believe that 
his brother has died; and (b) if the verb is in the imperfect 
or pluperfect, the conditional mood (i.e. the imperfect of the 
subjunctive) is frequently used instead of the suhjuncfave, 

34 fiircbtctCA er mbd^tc fallen, I was afraid that he would fall ; 
(Sr faglc/ er tv&ve fran!/ He said he was ill. 

(4) After verbs signifying to wish, to hope, to fear, to 
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pHiy, to command, to forbid, to allow, &c., referring to prin- | 
dpal sentences, e^. Sd) |offe, bof cr Eommcn werbe, I hope 

that he will come. 

It is worthy of note that the subjunctive is always formed 
from the present tense of the indicative, e,g, @r he may 
go; er fei gegangen, he may have gone; er merbc ge|)en, he will 
go; er.^ahe gefd)Jaf€n/ he may have slept 
The conditional mood expresses a reality which is merely 
assumed by the speaker, e.g, SSSdrejt 2)u aufric^tig/ fo glaubte 
man bir/tinb Pnbe anberg, If you were sincere they 
would believe you, and all would be different; §S5are id) nur 
p |>aufc gebtiebenrHad I but remained at home. 

In the inner chambers of the intellect thought is horn. 

It is introduced into society by words. Similar ideas probably 
arise in every mind under similar circumstances, and yet the 
form in which these ideas may be expressed not only <fiffer in 
different races and nations — Hebrew, Greek, Roman, French, 
German, or English — but even in distinct tribes and districts 
—England and Scotland, north or south of the Loire, Upper 
and Lower Germany, as the case may be. Hence we have 
languages and dialects. Besides this each individual has 
some specialty of nature which influences his mode of thought 
and manner of expression. In strong natures this is denomi- 
nated style. Language is in this way a sort of Proteus 
undergoing continual outward change ; but yet it remains for 
ever the servant of the sage. A general spirit lives and 
breathes in every language, and just as, in the natural world, 
every object, the more perfect its organization becomes, also 
becomes more marked and peculiar in its character, so in the 
intellectual world, as nations have particularized themselves 
and languages have been integrated and individualized, 
the more distinct and characteristic has speech, as it de- 
veloped, become. 

In every language there are two elements which demand 
the student's special care — (1) Words — the materials of 
speech, and the various significations they bear; and (2) 
forms — the inflexional changes and the syntactical relations 
on which the grammarian insists. The lexicon of Germany 
is fairly supplied with such words as designate the objects of 
experience, and it is unsurpassed in the power of representing 
in speech the internal life of man — the sentiments, feelings, 
intuitions, processes, and activities of the mind. In the 
subtle niceties and distinctions of social, political, or diplo- 
matic life, it may not be so abundant as some other tongues; 
but in definiteness of phrase, depth of sense, and worth of 
words, it may compare with any. It is neither so light, so 
airy, so brilliant and sparkling as several in structure. Its 
syntax is organic — ^idea and word, as they spring forth from 
the mind, reveal their relationship by their connection. 
On that account German syntax constitutes rather a body of 
principles founded on reason, than a collection of rules to be 
retained in the memory. 

In the course of our German lessons, which we now draw 
to a close, we have endeavoured to simplify and condense, and 
yet to omit nothing essential to a thorough mastery of the 
language. Knowing, as we do, the interest felt among all 
nations in the German people, and the literary products of 
their historians, philosophers, statesmen, novelists, scientists, 
and poets, recognizing the eagerness of many to acquire the 
means of holding personal converse with the best minds of 
that land of industrious thoughtfulness and assiduous study, 
and sympathizing with those on whom the necessities of life, 
business, travel, or health impress the desire to attain a solid 
acquaintance with German in its grammatical usages for 
wisely practical ends, we have strenuously endeavoured to 
present a full and accurate view, within the space at our 
msposal, of the inflexions and syntax, idioms and peculiarities 
of this excellent but difficult and disciplinary language. As 
an agent in intellectual training, a key to measureless wealth 
of instruction and delight, and an acquisition of almost un- 
equalled utility to scholar, merchant, clerk, or artisan, Ger- 
man justly occupies a high place among modern lan^ages. 
it combines more thoroughly than any other living speech 
philosophic culture and the pracrical utility which, the 
living interests of the day require in education. We searhestly 
hope that oior plan of exposition and oin: mode ot j^ka^OP 


have alike been found beneficial by the student. If any one 
has thoroughly devoted time and thought to the perusal and 
mastery of the lessons written for his learning, he ought 
now to feel himself able, with the judiciously employed aid of 
a good dictionary, to read ordinary books or magazines; at 
the same time, with persevering practice of the precepts set 
before him, the power of speaking will rapidly and certainly 
become his. Of the wide and rich territories, of which each 
earnest student may now enter into possession, we present a 
map-sketch in the historical outline of German literature 
given on page 1207, 

For the purpose of keeping subjects technically distinct, 
the treatment of German handwriting, the explanation of the 
script character, and the directions for studying and acquiring 
it will be dealt with under Pbnmanship (see page 1215), 
Turning to it, the student will find detailed directions lor the 
prosecution of this very necessary .accessory to the mastery 
and use of German, and an illustrative Plate, which will 
provide him with every facility for attaining the power of 
correspondence in this language. Presuming that the 
learner, following these instructions, has made himself 
an adept in the forms of German caligraphy, we recom- 
mend him now to revise all the exercises given him in this 
course in script hand, to copy out the reading lessons given, 
and to practise so thoroughly the art of German handwriting 
that German phrase and German form shall rise simul- 
taneously in his mind, and the reproduction of any matter 
in German will be quite easy, whether in speech or writing. 


ENGLISH GRAMMAR AND COMPOSITION. 
CHAPTER XIII. 

STRUOTUEB OF SENTENCES — GEAMMATIOAU AND RHBTOEIOAL 
— STYLE AND SOME OP ITS LAWS. 

Speech is the body of which thought is the soul. Correct 
thought is regulated by logical principles, and correct expres- 
sion is governed by grammatical rules. They are two halves 
of an inseparable whole. Completely expressed, accurately 
developed thought is a vital organic result. It is a natural 
product capable of culture. Its results are sentences. Each 
sentence is (or at least ought to be) a whole, however numer- 
ous its parts may be. However brief or extended they may 
be, sentences ought to exhibit an entire unity of idea. Too 
many short sentences divide, break up, and weaken a com- 
position. They make it difficult to keep the long succession 
of minute statements present in the mind and memory. Long 
sentences, in which many circumstances are introduced, 
reservations made, and slight distinctions insisted on, fatigue 
the attention and prevent the mind from seeing precisely what 
is really meant. 

Short sentences are conversational, and long ones are 
oratorical. Composition to be good, ought to be as conver- 
sational and idiomatical as is consistent with the calm dignity 
and elevation which are expected in discourse. The clauses 
of a sentence should be so arranged that the whole may be 
easily and readily pronounced, and convey an agreeable im- 
pression to the ear : — (1) Clauses should neither be too long, 
nor disproportionately assorted; (2) they should be arranged 
in the order of their length and importance, i.t. form a 
climax — this, of course, supposes that the length of the 
clauses is to increase with the importance of the thought; (3) 
monosyllables ought as seldom as possible to end a clause, 
and terminationai monosyllables ought never to be emphatic. 
In composing a para^ph, long, short, and intermediate 
sentences ought to be jumdously intermingled. Topics hav- 
ing little or no necessary connection with each other, or that 
are capable of being considered in separate sentences, ought 
seldom, if ever, to be discussed in one sentence. 

Thought logically wrought out, should appear in its most 
definite form, and the sentence in which it is expressed 
should be capable of distinct apprehension. The arrange- 
ment of thought constitutes the main duty of the logician, 
the arrangement of expression is that of the grammarian or 
the rhetorician — of the grammarian if accuracy and consist- 
ency of phraseology are desired, of the rhetorician if appro- 
pmteness, efficiency, and attraciiyeness for the attainment 
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of any given purpose are required. Logic convinces, rhetoric 
persuades. Grammatical order suffices to give an idea 
expressiveness,^ rhetorical order is required to give it mpres- 
siveness. Logic commends us to be particulaiiy careful to 
acquire and possess a full and complete knowledge of the 
subject on which we intend to speak or write. Grammar 
advises us, while speaking or writing, in our choice of words 
to endeavour to unite reputable, national, and present usage 
in vocabulary and construction; and rhetoric requires — ^in 
order that fitness of phrases and speciality of effect may be 
secured— that we devote attention not only to select right 
words, but also to give each word in a sentence its due gram- 
matical or rhetorical relation. 

The structure of sentences, then, may be either (1) gram- 
matical, or (2) rhetorical. The former is the order in which 
words are placed iu ordinary and unimpassioned speaking or 
writing; the latter is the method of arranging words adopted 
when emotion and passion, as well as thought, require to be 
expressed and excited. 

I. The chief laws relative to the position of words in 
structure are the following, viz. : — 

(1) The subject precedes the verb; as, 

“ The shades of night were falling fast” 

The subject niay, however, be placed after the verb — (a) 
when the verb is intransitve, (5) when the sentence is inter- 
rogative or imperative, (c) when the sentence begins with 
here, there, thither, &c. ; as, 

(a) “ Glanced many a light caique along the foam, 

Danced on the shore the daughters of the land, 

No thought had man or maid of rest or home.” — Byron. 

(h) “ Why rather, Sleep ! ly’st thou in smoky cribs.” — Shakespeare. 

“ Turn ye! turn ye! why will ye die ? ” — Ezek. xxziii. 11. 

(c) “ Here leans the idle shepherd on his crook.” — Byron. 

“ There were his young barbarians all at play, 

There was theii- Dacian mother.” — Byron. 

(2) Articles are generally placed immediately before the 
noun whose signification they define; as, “ Wisdom and truth, 
the offspring of the sky, are immortal; but cunning and 
deception, the meteors of the earth, after glittering for a 
moment, must pass away.” 

But when the noun is qualified by an adjective, the article 
precedes the adjective; the definite article {the) is, however, 
placed between the noun and the adjective all ; the indefinite 
article (a or an) is put between the noun and the adjectives 
ma7iy and such, as well as between the noun and adjectives 
preceded by as, so, too, how, &c.; as, All the better sort 
attended; Many a one has read the story; Such a fate was j 
terrifying. ! 

(3) Adjectives are usually put before the nouns they 
qualify; as, The deep, blue sea 

But adjectives follow nouns under the following conditions, 
viz. (a) when some circumstance depends upon the adjec- 
tive, (6) when the adjective expresses dimension, (c) when it 
expresses the effect of a transitive verb, (d) occasionally when 
several adjectives belong to one noun, (€) when the adjective 
is employed as a title. 

(а) “ 0 maid ! thou art so beauteous 

That you bright moon is rising all in haste 

To gaze on thee.” — Milman. 

(б) A precipice three hundred feet in depth. 

(c) “ While Milton grew self-nourished in the shade, 

Ten Wallers basked in day.” — Elliot 

(d) A student, diligent, punctual, and obedient, will meet 

with respect 

(e) Alexander the Great was one of Aristotle’s pupils. 

(4) Adjectives often follow substantive verbs or past 
participles; as, The school which Thales' originated is called 
Ionic. 

(5) Singular pronouns are placed inversely, i.e. the third 
precedes the second, and the second the first; plural pro- 
nouns take their natural order, and relatives follow their 
antecedent ' 


AND COMPOSITION. 

(6) Transitive verbs are generally placed before the words 
which they govern; as, The increase of wealth, the progress 
of knowledge, and the reformation of religion produced a 
great change. 

(7) The infinitive mood follows the noun, adjective, or verb 
which governs it; as, My desire to effect his conversion was 
known; I am anxious to benefit those around me; Bacon 
tried to play a very difficult game in politics. 

(8) Adverbs usually precede the adjectives, and succeed 
the verbs which they qualify ; but if the verb have an aux- 
iliary, the adverb may be placed between it and the verb; as, 

A very handsome offer; He discoursed effectively; I can readily 
enough accomplish that. 

Adverbs sometimes follow the objects of active verbs; as 
He treated the people rather ffisdainfully. 

(9) Prepositions, in general, immediately precede the words 
which they govern; as, 

“ Who taught you this ? 

I learned it out of women’s faces.” — Shakespeare, 

(10) Conjunctions come between the words, phrases, or 
clauses which they connect; as, 

“ The beings of the mind are not of clay ; 

Essentially immortal, they create 
And multiply in us a brighter ray 

And more beloved existence.” — Byron, 

II. The chief law regarding rhetorical structure is, place 
the most important words and phrases in those positions in 
which they will acquire the greatest prominence and be most 
impressive. To efiect this, the following among other varia- 
tions of ordinary grammatical structure are allowable, viz.: — 

(1) The subject may be placed after the verb; as, 

“ Within a windowed niche of that high hall 
Sate Brunswick’s fated chieftain.”— ^2/ro». 

(2) Adjectives, if emphatic, may be placed first in the 
sentence; as, 

“ Brief, brave, and glorious was his young career.” — Byron. 

(3) Transitive verbs may succeed their predicates ; as, 
That our elder writers, to Jeremy Taylor inclusive, quoted to 
excess, it would be the very blindness of partiality to deny. 

(4) The infinitive may occasionally precede the verb which 
governs it; as, To labour is the inevitable destiny of man. 

(5) Adverbs, when very important, may be placed at the 
beginning of a sentence; as, 

“ Softly tread the marge, 

Lest from her midway perch thou scare the wren 
That dips her bill in water.” — Bryant. 

(6) Conjunctions necessary in ordinary grammatical struc- 
; ture may sometimes be omitted; as, 

“ Admire, exult, despise, laugh, weep, for here 

There is much matter for all feeling, man ! 

Thou pendulum between a smile and tear.” — Byron. 

(7) When we are desirous of sustaining the attention, 
exciting the curiosity, as well as giving weight to the senti- 
ments expressed, the most important words may be employed 
to close the sentence; as, “When we attend to the infinite 
divisibility of matter; when we pursue animal life into those 
excessively small, and yet organized beings that escape the 
nicest inquisitions of the sense; when we push our dis- 
coveries yet downward, and consider those creatures so many 
degrees smaller yet, and the still diminishing scale of exist- 
ence — in tracing which the imagination, as well as the 
sense, is lost — we become amazed and confounded at the 
wonders of minuteness, nor can we distinguish, in its effects, 
this extreme of littleness from the vast itself.” — BurJce. 

William Ellery Channing, in his able and excellent lec|:ure 
on self-culture, has said: — “Man was not made to shut up 
his mind in himself, but to give it voice, and enter into ex- 
change with other minds. Our power of intellect lies not so 
much in the amount of thought within us, as in the power 
j of bringing it out. A man of more than ordinary intellectual 
vigour may, for want of expression, be a cipher, without 
i significance, in society; and not only does a man influence 
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others, but be greatly aids bis own Intellect, by giving diS’- 
tinct and forcible utterance to his thoughts. We understand 
ourselves better, our conceptions grow clearer, by the very 
effort to make them clear to another.” The brilliant and 
eloquent G. L. Buffon declares that— “ To write well is to 
think well, to feel well, to express well all at once; it is at the 
same time to exert mind, heart, and taste.” 

“Style,” said the same master of literary expression, “is 
only the order and motion which we give to our thoughts. 

If we link them closely, if we compress them, the style be- 
comes firm, nervous, and concise; if we allow them to follow 
each other negligently, and only connect them by the help of 
words, however elegant they may be, the style will be diffuse, 
slipshod, and insipid.” ^ : 

Ideas and words ought to be twin-born. But they can 
only be so when we understand words thoroughly, think cor- 
rectly, and possess true knowledge. Ideas are the germs of 
sentences; but they assimilate the words of the vocabulary 
with which the thinker is familiar, as the flower-seed in- 
corporates into its form the material of the soil, and assimi- 
lates into its fragrance the sunshine and the air. A wide 
and wise acquaintance with words and their uses is essential 
to the possession of a good style. It is never to be forgotten 
— (1) That words are the representatives of thought, and 
serve to call up into the mind the particular ideas of which 
they are the mental signs; (2) that there is no natural, 
necessary, and essential connection between these “ signs and 
the things signified thereby;” (3) that at different periods 
different words are employed in the same language to sym- 
bolize the selfsame idea; and (4) that conventional agree- 
ment is that by which the peculiar signification of each term 
is adhibited to it and adstricted to it only. Hence a correct 
and elegant habit of composition requires (1) a complete and 
accurate knowledge of the language in which we (wish to) 
speak or write; (2) logical precision of thought; and (3) a 
clear perception of the purpose for which we (intend to) 
speak or write. 

If style is the combined result of natural capacity and 
mental culture, it plainly follows that the general improve- 
ment of the intellect is the surest and Ksafest method of attain- 
ing a sincere, healthy, pure, and natural style. He who 
desires to acquire an accurate, pleasing, and vivid style, may 
assure himself that extensive knowledge, sound judgment, 
precision of thought, clear perceptions, and delicacy of taste 
are the foundations of all ezcellence in speaking or writing; 
and that only by such means is a mode of diction gained 

“ Fit to be used by those who think while speaking.” 

Hot beauty of language alone, minute accuracy in its use, 
fine thoughts, perfect syntax, the glow of feeling, or the vivid 
expressiveness of diction, “ but the joint force and full result 
of all,” constitute a good and pleasing style. 

The supreme law of style is this: — Present each idea to 
the mind in such a way as to make the clearest and most 
lasting impression with the least demand for mental exertion 
on the part of the hearer or reader. Therefore (1) the idea 
to be expressed must be clearly formed and definite; (2) the 
words selected must be those which are most distinctly ex*" 
pressive; (3) these words require to he arranged in the best 
manner (for the writer’s purpose), and (4) they ought to be har- 
moniously and attractively expressed. That is to say, in 
other words, each idea which we wish to express ought to 
be gradually unfolded, satisfactorily dealt with, carefully set 
forth, and each sentence ought to be free from anything that 
can retard, embarrass, or displease the intellect in its endea- ' 
vours to comprehend it. 

^ Style may, for convenience of treatment, be considered as 
^vided into two parts — (1) DicUm: Speak and write words 
according to the signification which strictly belongs to each; 
^ Btrmture; Observe the relations which subsist among 
ideas, and represent these relations by such combinations of 
vocables, such variations in the inflexions of words, and such 
% use of particles as are customary in the writings of the best 
authors in that language. 

The qualities of diction are— (1) Purity; (2) Shnidicity: 
(3) Propriety; and (4) Precision. 

(1) Ptir% is the employment of such words and phrases 
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exclusively as, according to the best authorities, really be- 
long to, and are part of, the particular language in which we 
speak or write. 

(2) consists in ^ use of such words and 
phrases as are most frequently and commonly employed, 
easily comprehended, and level to the capacities of the major- 
ity of the class for which what we write or speak is meant. 

(3) Propriety is the employment of words in such a man- 
ner as to preserve the precise signification which “the best 
usage ” has attached to each, and the careful discrimination 
of the nicer and more delicate shades of meaning which they 
acquire when used in peculiar collocations. 

(4) Precision consists in giving exact expression to each 
particular thought in the most unambiguous manner, so as, 
in fact, to make misconception impossible. This is best done 
by employing the same words in the same rigidly-defined 
senses with unswerving uniformity and undeviating care. 

Words taken singly have many significations. In com- 
position, however, they lose their individual meaning, and 
form, by their syntactic junction, one special expression, 
indicative of the whole thought which is intended to be 
unfolded at the time. The words we use ought to be not 
only the distinct and transparent, but also the attractive and 
graceful medium of communicating our ideas. Hothing con- 
duces more to the enlivening of expression than that all the 
words employed be as particular and determinate in their 
signification as will suit with the nature and scope of a dis- 
course. The more general the terms used are, the fainter is 
the picture; the more special they are, it is the brighter and 
more attractive. 

Words which are necessary to the sense, harmony, or 
beauty of a sentence ought never to be omitted; and vice 
versd^ words which are unnecessary to the sense or destruc- 
tive of the harmony and beauty of a sentence should be 
elided or amended. 

The using of the same word in the same sentence too 
frequently ought to be carefully avoided; especially avoid 
using the same word in different significations. 

When expressions are in all other respects equal, those 
which are most harmonious and pleasing ought to be pre- 
ferred. When of two words or phrases the one is univocal 
p.g. permits of only one meaning] and the other is equivocal 
[i.e. capable of suggesting two meanings], the former should 
be chosen. 

Unnecessary transitions from one person or subject to 
another, as well as ambiguity in the syntactical relations of 
words, ought sedulously to be guarded against. 

There is a vital connection between language and thought. 
Unless we habituate our minds by arduous cultivation to 
acquire a right understanding of the proper meaning of 
words, to recall readily and to employ regularly the choicest 
and most select phraseology, we cannot expect them to be 
within reach on demand. To write well, not only the inatter 
but the medium must be thoroughly understood. 

The observations made, and the cautions given, may seem to 
be pedantic, minute, overstrainediy nice, and precise. That 
arises rather from the necessity of setting down each item 
with such distinctness that it may be understood and re- 
ferred to when wanted, than from there being any dis- 
connectedness or defect of unity in the principles on which 
the remarks depend. Professor William Duncan has most 
accurately pointed out the benefits derivable from carefully 
arranged and clearly defined, yet pertinent, distinctions. 
“The great art of knowledge,” he says, “lies in managing 
with skill the capacity of the intellect, and in contriving 
such helps as, if they strengthen not the natural powers, 
may yet expose them to no unnecessary fatigue. When 
ideas become very complex, and, by the. multiplicity of their 
parts, grow too unwieldy to be dealt with in the lump, we 
must ease the view of the mind by taking them to pieces, and 
setting before it the several portions separately one after 
another. By this leisurely survey we are enabled to take in 
the whole; and, if we can draw it into such an orderly com- 
bination as will naturally lead the attention, step by step, in 
any succeeding consideration of the same idea, we shall have 
it ever act command, and with a single glance of thought be 
able to run over all its parts.” 
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GERMAK LITERATURE.— CHAPTER 1. 

FjaOM BISHOP ULPHILAS TO MARTIN LUTHER. 

Germany has had a place in history for more than 2000 
years. Its growth was slow; unfavourable circumstances 
impeded its internal progress, and surrounding conditions not 
unfrequently checked its outward development. Of the race 
which dwelt on the borders of the Danube and the Rhine, 
Greek and Roman authors give such accounts as show that 
they were men of warlike prowess and home-loving virtues. 
Songs — national for festive occasions, warlike for stimulating 
those who went to battle, or mourning for those who died 
upon the field; traditional, in which the folk-tales of the olden 
time were narrated; and domestic, in which the loves and 
joys of social life were celebrated — abounded even in a 
remote age among the Germans. 

Ulphilas, bishop of the Mceso-Goths (Wallachians), by the 
invption of German characters, the translation of part of the 
Scriptures, and the employment of Christianity as an impulse 
to intellectual development, laid the basis of a vernacular 
literature among the Germans. Some writings on biblical 
subjects in the Moeso-Gothic tongue survive for the grati- 
fication of antiquaries, and some of the letters and homilies 
of St, Boniface (Winifred of Crediton, Devonshire, 714-754), 
archbishop of Mayence, and “the apostle of Germany,” who 
died a martyr among the Frisian pagans, remain to show 
that zeal and learning were both used to animate the heart of 
the people of Central Germany. 

From the days when Charlemagne — having formed his 
court into a sort of learned academy, of which he was “ the 
sweetest David,” and Yorkshire Alcuin (who died in 805) was 
the Horace of the Emperor of the West — took the culture of 
the German language under his patronage, and even, it is 
asserted, wrote a grammar of it, collected the old Teutonic 
laws and the antique songs of the Alemannic races, litera- 
ture began a new career of progress and improvement. 

A Christian poem, called MuspilU, describes in sublime 
alliterative verse “The End of the World and the Judg- 
ment next to this may be noted a History of the Life of 
Christ, a harmony of the Gospel narrative, written by desire 
of Charlemagne’s son, Ludwig der Fromme (Louis le Debon- 
naire). It bears the title of Heliand (the Saviour). It is 
regarded in Germany as a matchlessly majestic religious epic. 
Its LiedsMe (song-staves) are finely alliterative. Thirty 
years thereafter, under Ludwig der Deutsche, Otfrid, a 
Benedictine of Wissembourg, in Alsace, composed a new 
harmony of the Gospels in verse, no longer emphasized by 
accent and alliteration, but rounded off into rhyme. This 
new style became the fashion, and the Ludwigslied, in cele- 
bration of the triumph of Louis the Fat over the Normans in 
881, was written in the measure which afterwards became 
popular among the minnesingers. 

Though occasionally a burst of song, evoked by some heroic 
achievement or interesting episode — e.g. the paean on the 
defeat of Eberhard by Henry of Saxony at Eresburg (912), 
the odes on Adeibert of Babenberg and on Conrad the 
Short, the song on the Hunting of the Urus by Duke Erbo 
of Bavaria, and those which greeted Henry III’.s successes in 
the Hungarian wars, brought to a close by the peace of 
Stuhlweissen (1044) — rose like a dream-snatch in the sleep of 
two^centuries and a half, yet the poetic style of Otfrid, when 
the genius of Germany was suddenly aroused by the sunrise 
d. the East in the crusading times, reappeared with power 
and beauty in dm BlUthen^ter, 

This splendid period may be dated from the accession 
(1138) of Conrad HI. of Franconia, in whose reign the wars 
d the Guelphs and Ghibellines began, and the poetic in- 
cident of Weinsberg (1140) occurred. Those days of daring 
deeds and of the poetry of noble life gave origin to the 
MeMmibuch (Book of Heroes), which embalmed the heroic 
legends of the German race, rehearsing the vital oral tradi- 
tions which the Bdnkelsanger (ballad-singers) had carried in 
their memories since the days when Attila fought in the 
Rhine-country for the civilization of the West against the 
aggression of the East. It, as the NileluTigtmied^ com- 
mences by reminding us — Cf . 


** Un 6 in aUen Mren $Sunber§ utel gegcit 
SSon ^elben lobe baereiu/ non gro^ger ‘c^uonetL 
SSon nrouben unb ^oc^ sejiten/ non meincn unb non cl^lagen/ 
23on c|)nner rcc^en^tritten/ 50luget ic un munber ^)bren Sagen.^^ 

(“To us there is in antique story wonders many told 
Of heroes great in glory, of spirits free and bold, 

Of joyousness and high-mirth, of weeping and of wail, 

Of strife of men of war- worth, mote ye hear the wondrous 
tale.”) 

That after-ages might be able to hear these stories Wolfram 
von Eschenbach, Heinrich von Ofterdinger, Walther von der 
Vogelweide, and others, brought into one book the romantic 
and poetical chronicles of the courageous, e.g, Der Kleine 
Bmengarte of Kriemhilda at Worms; Der gehdmte (homy) 
Siegfried-, the delicately-toned story of Gudrun, daughter of 
Hettel and Hilda, the betrothed of Herwig, king of See- 
land, &:c. For the preservation of this intrinsically valuable 
series of mediaeval poems, as well as the Nihelungerdied, 
Eric and Iwdn, &c., we are indebted to Maximilian L, who 
(^used them to be transcribed and placed in a Tyrolese 
library. The Nibelungen was an ancient (mythical), royal 
race possessed of immense (though fatal) treasures, in rela- 
tion to which the semi-historic folk-lore of the olden times, 
the lives, loves, feuds, intrigues, passions, fights, murders, 
and deaths of the popidar personages of tradition — €,g. Sieg- 
fried and Brunhilda, Gunther and Kriemhilda (Siegfried’s 
wife), Haco of Norway, Dietreich (Theodore) of Berne, Etzel 
(Attila) the Hun — ^are detaOed in the finest style of epic 
poetry. [For an excellent analysis of this poem the reader 
may he referred to Carlyle’s Miscellanies, voi. iii., and to 
Chambers’ Repository of Tracts, No. 96.] 

The Minnelieder^ the music of the heart-dreams of some 
past-remembered love, were the outgush of romance and 
affection, and were unwritten, except in the red-leaved 
volume of the heart, for fully a century. The strict metrical 
form which prevailed in them shows that they were designed 
for being easily remembered. Take for example Walther 
von der Vogelweide’s 

Sob ber graucn 
(praise op women). 

" 2 )urd^§fi|Iet unb geblfimet finb bie retncn grauen 5 
gdb nicmalg fo monnigiic^e^ an§ugcl)auen 
Sn Suften noct) auf (£rben/ nocl^ in allcngriincn 2 Cuen 5 
Siltcn unb ber SRofen ^lumen/ mo bie leuc^ten' 

Sm ?9laienti)aue burd^ bag unb .Kleiner SS6gcl§ang 
^inb gegen biefe SBonne oi)ne garb unb \^lang 
(^0 man ftel)t |d)bne graucn/ 

2)a§ ^ann ben trfiben 50tut erquicfen 
Unb lbfc{)er aUe§ Slrauern an berfelbcn ©tunb/ 

SBenn lieblid)/ lac^t in Sicb i^r (Suffer rotter SDlunb 
Unb ^feiU aug (Spicl^ uben 2£ugen (Sd^ieffen ni$ 591 anne§ 
^erjenS dirunb,'' 

(“ In sweetness and fresh bloom pure women are enfolden, 
Ah, never was there aught so winning-like beholden, 

In the sky, or on the earth, or in, the meadows golden! 
Even the light white lilies and the rose-buds bright that 
gleam 

In the May-dews of the grass, and the little bird’s soft lay, 
As compared with this delight, in hue and sound too, fade 
away. 

If fair women are beholden, 

Joy from out sad gloom of heart may beam, 

And sadness vanish quite even in that selfsame hour. 
When pleasant smiles of love on sweet red lips have power, 
And shafts from gleesome eyes, flash to man’s heart of 
hearts their piercing shower.”) 

Perhaps the most popular of the knightly (Herren) singens 
. of those memorial lyrics was Heinrich von Meissen, a strolling 
minstrel, who so won the , praise of women as to be called 
Fraumloh On his death at Mainz, in 1318, weeping 
women carried him to his grave and poured so much wine on 
his tomb that the floor of the church was overrun by iiJ . 

Minnegesang were principally the productions of men 
ol, ^ but Bardptlieder were also composed by 
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the burgher {meister) class. They formed poetical clubs or 
guilds, and thus the Meutergesang arose. Frauenlob is 
regarded as the suggester of these associations of musical 
tradesmen in such places as Mainzi, Augsburg, Nuremberg, 
Colmar, Ulm, &c., which met on Sundays and holidays to 
compete in rhyme before a president {Gemerh), a treasurer 
{Bilchsenmeuter\ manager {SGMmselmeister\ chairman of 
adjudicators {MerkTneuter)^ and wreath-keeperKAroJi^nm^er). 
The songs required to be neat, orderly, tradesmanlike, and 
the rules of their art (Tahulatm) were very precise. ^ Of 
these Hans Sachs the Nuremberg cobbler, has acquired 
the greatest reputation. He was fertile-brained, lively, 
humorous, and popular. He told good stories, composed 
numerous [208] dramas, and versified many portions of 
the Scriptures. His poems of different sorts, it is said, 
amounted to 4200 during a poetic career of fifty-five years. 
He died brain-worn but cheerful, 26th June, 1676, aged 
eighty-one. His Scklaraffenlarid (Lazybonesland, the Slug- 
gard’s Paradise) is highly amusing and satirical ; and his 
Der faule Bawemhnecht (the Slothful Peasant) is biting, 
and yet told with hearty naturalness. 

The Volkslieder^ or national ballad poetry of Germany, is 
rich and valuable. It seldom happens, however, that the 
names of ballad-authors in the earlier eras survive their own 
day. Simplicity of style, emotional incident, lyric liveliness, 
truth of feeling, and heartiness of sentiment, generally 
characterize them; they were produced by, and for the people; 
expressed their hopes, joys, fears, experiences, and aspim- 
tions, and hence their extensive popularity and takingness. 
The familiar lyrists of these times were divided into two 
c]&^%Q^—geistliche and weltliche Liederdichter, according as 
hymns or ballads were their forte. Of the weltliche sort 
Sachs was the most amusing and excellent. Among the 
gektliche Liederdichter^ to whom the masterly perfection of 
German hymns and psalms are due, Johann Mathesius, 
Johann Arndt, Martin Luther, &c., are highly distinguished. 
The stirring melodies which the great German reformer com- 
posed for the religious culture and elevation of the people are 
among the most precious treasures of the spiritual songs of 
any age or nation. 

Luther (1483-1546) must be regarded not only as the re- 
former of religion, but as the reformer of the German language. 
Towards the refining and perfecting of the Teutonic tongue, 
imparting harmony of tone and beauty of diction, and bestow- 
ing upon it classical correctness combined with force and ele- 
gance, nothing has contributed so much as Ms translation of 
the entire Bible into the pregnant speech of the fatherland. 
In it idiomatic freedom and familiarity of phrase are felici- 
tously balanced by careful grammatical inflexions and rea- 
sonable syntactic sequences, while the singular translucency 
with which the original scripture story shines through the 
language of the mid-European nationalities, supplies a 
favourable model of verisimilitude in translation. Amid the 
passionate stress and intellectual strain of his wondrous life, 
Luther’s supremacy of influential thought and social power 
was felt from peasant’s hut to papal throne. He gave dis- 
tinct shape and utterance to the aims of his age. His words, 
though vernacular, are not vulgar. He formulated into apho- 
risms the opinions of his fellows. His resolves became the 
laws of princes, and his polemics governed the diplomacy of 
the world. The German literature of Ms time everywhere 
bears the mark of Luther’s personality. Jacob Grimm says 

of its noble and almost wonderful purity, and the powerful 
influence it had upon his followers, may be regarded as the 
basis of our modem high German.” Nothwithstanding the 

and done by him, he carried a healthy manliness with him 
through the world, and hence Hr. Martin Luther has become 
typical of the many-minded German race. We owe to him 
the typical hymn* EhM Weete Buto ist v/nis&t Qott written at 


sung noi oniy ar unai out m au tne cnurcnes oi Saxony. 

Great and learned men surrounded Luther, and they also 
aided in quickening the power of the language of their age. 
The distinguished patriot Ulrich von Hutten (1488-1623), 


to be ranked among such men, did much to prepare for 
and promote the Reformation. Though he was a master 
in Latin composition, he resolved, when he allied himself 
with Luther, to write in the language of the fatherland. 

John Reuchlin (1466-1522), who in Cardinal Fisher’s 
opinion, “bore off from all men the palm of knowledge in all 
that relates to religion and philosophy ”— the “eraditorum 
alpha” of his age, an Oriental scholar without a rival, was a 
colleague of Luther’s at Wittemberg. He and Erasmus were 
the two “eyes of Germany;” Cologne was to put out the one, 
Louvain the other. The light of neither was blotted out. 
Though neither of these great scholars actually separated 
themselves from the Romish communion, yet Luther acknow- 
ledged that he only followed Reuchlin’s steps in carrying 
out the Reformation. Pfefferkom’s Handspiegel and Reuch- 
lin’s Augenspiegel are only tracts, but they show the keen- 
ness of the assault made on learning by the Cologne obscur- 
antist, and the clearness of the scholarship the student of 
Pforzheim brought to bear upon the question. Then a 
shower of squibs flashed forth, and religion and learning 
triumphed with Reuchlin. Helius Eobanus (H"e«s?«y the 
poet of the Reformation, whom Erasmus regarded as the Ovid, 
and Camerarius as the Homer of Germany, was a lyric and 
elegiac bard unapproached during Ms lifetime in Germany. 
His version of the Psalms took the heart of the Teutons at 
once, and Luther regarded them as incomparable. He was 
an authority on all matters of Belles Lettres^hyit Ms irregular 
habits led him into many difficulties. Philip Melanchthon 
(Schwarzerde) learned from Bebel to write Latin with the 
ease and fullness of a Roman, and by his gentle persuasive- 
ness gained many advocates for the reformed opinions, while 
by Ms scholarly power he kept the controversies on religion 
witMn fair bounds. To the Latin folios of theology Johann 
Bugenhagen added; like Melanchthon, however, he also aided 
Luther in Ms translation of the Scriptures. (Ecolompadius, 
David ParseuSj Heinrich Bullinger, Xylander, Buxtorf, 
Taubmann, Agrippa, Zwinglius, and Servetus, are all Latin 
writers. Conrad Gesner was the “ Pliny of Germany.” It 
was also at this period, 1626, that the earliest German gram- 
mar made its appearance, and in 1530 Luther issued “A 
Series of Fables,” by -Esop, translated into German — “an 
amusing and profitable work,” as he says, “ for every man, 
whatever may be his station,” 

A considerable period of mental lethargy followed the 
Reformation, and the wars of that time spread such wretched 
ness and misery over the land that intellect seemed almost 
blighted. But near the close of the sixteenth century, the 
mystic shoemaker of Goerlitz, Jacob Boehme (1675-1624) 
appeared, and taking the vernacular as his medium for 
teaching Ms theosophy, sent abroad in the “Aurora” his 
proposedsolutions of the dark problems on which so much 
dogmatic strife has been elicited, concerning original sin, the 
causes of evil, the freedom of the will, &c. The earlier 
Quakers took much of their system from this work. In his 
“ Mysterium Magnum,” the author states that in intellectual 
vision he saw how plants, trees, stones, metals, and living 
creatures were originally formed, and many “unutterable 
things,” which Dr. Johnson thought he should have left un- 
uttered. Caspar Schwenckfeld of Ossing (1490-1561), had 
previously attempted the spixitualimtion of Lutheranism. 
To Johann Kepler (1671-1630), a contemporary of Boehme’s, 
we owe many discoveries in optics, physics, geometry, and 
astronomy — especially of those three laws of planetary motion 
which bear his name. See Astronomy, page 252 . 

Johann Fischart of Mainz is a sort of rough compound 
of Aristophanes, Rabelais, and Swift, with a dash of Sterne. 
His eccentricity of style exceeds the verbal legerdemain of 
the author of “ The Clouds,” The French canon, the Irish 
dean, and the YorksMre parson (Yorick) are quite outdone 
by Mm. In grapMc description he is not excelled by any 
(one might say all) of them. His uncouth words and far- 
fetched compounds, in a German adaptation of Garagantua 
and Pantagruel (1652), are more tantalizing even than his 
humorous original, and he runs riot in Ms satire against 
almanac-makers. In Der Bienenkorh he lashes other 
follies of his day, and even yet the boat - excursion of 
the Gunsmiths’ Club of Zurich, as related in Das gluch^ 
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haft Sckiff von Zurich may make the dullest smile. Der 
Fro,sckmausler, by Georg Eollenhagen (1542-1609), Der 
Oanakonig^ by Fuchs, Wendunmut^ by Kirchkoff, and Das 
hiich von den Schildhurgen^ are all comical and satirical. 
Georg Wickram^s “ Traveller’s Handbook, containing many 
pleasant J okes and Stories,” has all the characteristics of the 
coarse amusing chapbooks, of which it was a most popular 
specimen. Jacob Ayrer was a younger contemporary of 
Ilans Sachs, next to whom he was the most productive 
dramatist of Germany. He was a doctor of law, notary and 
advocate of Nuremberg, who put stories into dialogue for his 
own amusement. Duke Henry Julius of Brunswick (1563- 
1613), also wrote several comedies for the stage of his own 
court, following in them the English model which he had seen 
while visiting his brother-in-law, James I., in the days of 
Chapman, Jonson, and Shakespeare. 


GEOLOGY.— CHAPTER XIII. 

THE OBETAOEOUS SYSTEM — THE CHALK SEEIES — GEEEN- 

SANUS — GAULT — PLUVIATILE AND MAKINE FORMATIONS — 

WEALDEN CLAY — SPEETON OLAY — FLORA, FAUNA, AND 

SCENERY OF THE PERIOD. 

Nearly one-eighth part of the geological crust of the earth 
consists of carbonate of lime. Chalk is carbonate of 
lime composed of a white, brilliant metal called calcium^ 
combined with oxygen and carbonic acid. Carbonate of 
lime, however, is not always chalk. The crystalline mineral 
named calcite^ and those compact polishable limestone rocks 
classed as marble, are carbonate of lime, possess the same 
chemical composition as chalk, yet have no resemblance to 
it. Lime forms the basis of a considerable number of 
minerals, beautiful in structure and useful in the arts. Ail 
limestones owe their origin to organized substances. The 
student will find it interesting to compare the four typical 
specimens (figured in Plate IV., 7, 8, 9, and 12) of Speeton 
chalk, forest marble, magnesium limestone, and Carrara 
marble. Chalk is usually pure white and friable, though 
the Norfolk chalk is red, and the Antrim chalk, owing 
to the overlying basalt, is hard and indurated. To the 
naked eye it appears much more uniform in texture than 
sandstone or granite, and yet it is really much more various 
in the forms of its component parts, like in colour and 
composition though they are. It consists of minute shells, 
pieces of coral and of sponges, and of white particles, which 
are indeed the remains of comminuted (broken-down) shells. 
Often, embedded in chalk formations, large well-preserved 
shells, sea-urchins, and mouldered fragments of other 
creatures of the sea, present themselves to investigators. 
The student will do well here to compare the irregularly 
interfused crystalline forms of granite (Plate IV., fig. 4) 
with the sedimentary cretaceous deposits to which we have 
already referred; or better still, procure a piece of granite, 
of sandstone, and of chalk, and examine each of them 
thoroughly as specimens of the great type-groups of crystal- 
line, granular, and organic deposits — deposits not only con- 
taining organic remains in them, but made up entirely of 
them. 

As in England and the west of Europe a thick band of 
white chalk (Lat. creta) forms one of the most important of 
the geological formations found lying above the strata of the 
Jurassic period, the third division of the Mesozoic era has 
received the name of the Cretaceous system. It is not, how- 
ever, to be hastily inferred from the name given to this group 
of rocks that chalk is the exclusive formation in the strata 
it includes. Sandstone predominates in North America, 
Saxony, and Bohemia; coal occurs in North Germany and 
the Gossan beds of the Alps; and shales and ironstone in the 
Canterbury seams of New Zealand. Of this system there 
are two types : (1) a fluviatile or estuarine delta-like forma- 
tion, that of the Weald of Sussex and Kent in the south of 
England ; and (2) a marine formation, which from its being 
well developed at Neufchtel (Neocominm), in the west of 
Smtzerlano, is called Neocomian, The Wealden delta, not- 
withstanding the denudation to which it has been subjected, 
and its being overlaid with Eocene strata, which rest con- 


formably upon it, extends east and west 200 and north and 
south 100 miles, and therefore covers an area of 20,000 
square miles. The bed of the German Ocean seems to be 
cretaceous, and so to connect the groups of South-east 
Britain with those of the north of France, of Germany, and 
of Denmark, which cover a large extent of Europe and of 
Eastern Asia. While the fluviatile and estuarine deposits of 
the Wealden were being laid down there appears to have 
been accumulating in neighbouring areas thick cretaceous 
marine deposits, which are represented in the Speeton clay, as 
seen exposed at Filey Bay, Yorkshire. This passes down 
into the Jurassic system, and rests upon Portland strata, 
below which Kimmeridge clay is found. It is the British 
equivalent of the continental Neocomian strata. A pretty 
definite geological distinction obtains between the upper and 
lower formations of the Cretaceous system, the mark being 
characterized by a break in the palaeontological fossils and 
clear traces of unconformability. The creta of this system 
is a white, soft, pulverulent limestone, formed almost wholly 
of carbonate of lime, non-chemical, a precipitate of the 
minute shells of Foraminifera and disintegrated fragments of 
larger ones — Pinna, Cytherina, and some of the Estromacem 
— together with some of the silicious frustules of the Diato- 
maceae, and the spicules of sponges, which have aggregated 
into flint. Covering so large an area as it does — for while 
constituting one of the most important European formations, 
it occupies large areas in North America, Northern Africa, 
Asia, and Australia — it dijBfers greatly in lithological char- 
acter, and the palaeontology of the Cretaceous series suggests 
many embarrassing considerations. On the whole the fol- 
lowing classification, which we arrange in descending but 
describe in ascending order, seems to be distinct and con- 
formable to observed types : — 

The Cretaceous Series {as they occur in Britain). 

L The Upper Cretaceous System. 

(1) Maestricht or Norfolk chalk. 

(2) Upper (flinty) chalk. 

(3) Lower (fiintless) chalk. 

(4) Gray chalk marl. 

■(6) Chloritic marl. 

. Greenish-gray sandstones and sands. 

(Stiff blue clay, with calcareous and pyritic 
( nodules. 


1. Chalk, . . ■ 

2. Upper Greensand, 

3. Gault, . 


II. The Lower Cretaceous or Neocomian System. 


FLUVIATILR. 

1. Wealden clay. 

2. Hastings sands: — 

Tunbridge Wells sands. 
Wadhurst clay. 
Ashdown sands. 
Ashburnham beds. 


MABINK. 

/Folkestone be 

1. Lower Greensand, 

\Atherfield cla 

2. Upper part of Speeton clay. 

3. Pinnfield and Tealby beds. 

Middle part of Speeton clay. 
Lower part of Speeton clay. 


Hastings Sands consist of a great series of shale and 
sandstone, with beds of lime and ironstone. Out of the white 
sandstone of this period the picturesque rock scenery around 
Tunbridge Wells has been wrought by weathering. In the 
immense valleys which have been furrowed through these 
cretaceous formations the prodigious extinct Eeptilia, by 
discovering which Dr. Mantell won fame, are found. 

Wealden Clay, fresh- water strata, consisting of blue and 
brown clay and shale, with intervening sandstone beds 
and limestone, often containing in great abundance the 
remains of flora and fauna, e,g. ferns, cycads, and conifers; 
and besides many turtles, the Iguanodon, Hylaeosaurus, 
and Pterodactyl. Analogues of the Hastings sands and 
Wealden clay are found in North-west Germany, and yield 
abundant remains of land-plants, which sometimes form 
thin beds of a bright black coal. 

The dark clayey deposits of Sjpeeton, which are well 
displayed where the chalk cliflTs of Flamborough Head rise 
up from the sea, yield reptiles’ bones, and their numerous 
marine fossils, ammonites, brachiopods, cephalopoda, &c., are 
found to correspond with those of the Lower Cretaceous 
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series of the Continent. The lower, central, and upper 
divisions contain differentiating fossils, the first shows 
Ammonites noricus^ the second Pecten dnctus, and the 
last Perna mulletti. Above these range, in order, the 
Atherfieid clays and the Hythe, Sandgate, and^ Folkestone 
beds of marl or clay. In these, vegetable fossils are rare. 
Ctenoid (perch-like) and Cycloid (salmon-like) fishes appear 
in these groups, though Placoids and Ganoids still continue 
numerous. 

The Lower Greensand is a marine deposit reposing on 
Wealden strata. It shows that the sea was gaining on the 
land It was formerly known as iron-sand from its being 
cemented by oxide of iron. Sand prevails in the upper 
layers and clay in the lower. Both are more or less in- 
durated, and calcareous beds occur. The limestone usually 
known as Kentish rag is a highly fossiliferous stone of 
this formation. Some of its clay-beds are used as Fuller’s 
earth. Fossil marine remains, especially Mollusca, abound 
in its hands. 

Gault is a stiff, compact, blue clay containing calcareous 
and pyritous nodules. The upper part is hard and sandy, 
having green specks of silicate of iron in it, and the lower 
part is a plastic, tenacious, dark clay, uniform in its texture 
and useful for tiles, bricks, &c. It intervenes between the 
Lower and Upper Greensand. The fossils in it, ammonites, 
scaphites, turrelites, and cephalopodous molluscs, are beauti- 
fully preserved. Surrey gault is considerably phosphatic, 
and probably the Blackdown beds of Dorset are littoral 
deposits contemporaneous with the deep-sea gauit. 

Upper Greensand is a group of sands and sandstone over- 
lying the gault. They receive their specific designation from 
the presence of grains of glauconite (a hydrous silicate of 
iron and potash), which, filling the shells of rhizopods, and 
forming casts or enveloping the grains of Foraminifera, 
impart a sea-green tint and sometimes a glistening lustre 
to their masses. It is a silicious or calcareous sand, with 
beds and masses of concretionary grit, known as (Merstham) 
firestone. At the base of the Oambridge chalk a deposit is 
worked for its phosphates of lime, derived from the bones and 
“coprolites” of Eeptilia. In it are also found the remains of 
Hatatores, birds allied to our extant gulls. Greensand sti-ata 
extend from the cliffs of Kent eastwards into Devonshire, 
and are well exhibited in the cliffs of the Isle of Wight. 
Geologists think that these greensands are littoral deposits 
made on the shores of the Cretaceous seas; that while the 
chalk was being laid down in the sea-heds these were 
contemporaneously deposited on the shore; that, as the sea 
widened its area, the chalk covered and submerged the 
sand. Sponges, molluscs, sea-lilies, star-fish, sea-urchins, 
lobsters, &c., abound in these formations; while Polyzoa, 
in their marvellous colonies of industrial life-groups, wove 
their curious sea-mats in their varied cells, 

CJmlk^ the member of the Cretaceous system from which 
it derives its designation, overlies the greenstone, and in its 
early deposits partakes somewhat of its chamcter in being 
glaucous, pyritic, and phosphatic. It is subdivided into — ] 
(1) Chloritic marl, a marl of white or yellowish base with green 
(cWoritic or glaucous) grains in it; (2) Chalk marl, an argil- 
laceous marl holding vaiying quantities of clay and sand-— 
sometimes phosphatic; (3) Lower (fiintless) chalk; (4) Upper 
(flinty) chalk; and (5) Maestricht or Norfolk chalk. The 
upper chalk consists of pure white friable limestone, too 
soft in general for a building stone, and yet sometimes 
capable of being used for building purposes. It 
j many bands of interstratified flints and Tertical 
^lled potstones.’’ Iron pyrites occur in radiated 
in these beds. It is what geologists call “meagre” 
;h, soils the fingers, and crumbles easily. It con- 
y of shells and debris of shells. The lower chalk 
same char^ter, except that it wants the flint 
chalk r^ts unconformably on the upper chalk, 
yellowish, pisolitic, and calcareous formation, 
such ah admixture of cretaceous and tertiary 
\geolo^stt inctihe to regjEWi^ hol^g 
between 
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some holding that the period of lignific trees should be 
regarded as tertiary, and others that the lignific series are 
— from the cretaceous shells they contain — rightly included 
in the chalk deposits. 

Prior to the Cretaceous period two classes of plants prevailed 
— (1) cellular cr^togams, and (2) dicotyledonous gymno- 
sperms, but in this a third class makes its approach — dicoty- 
ledonous angiosperms. Arborescent ferns still abounded; 
conifers gathered together in great forests. Among the 
woodlands may be recognized plant-types which approxi- 
mate closely to those which now exist. The maple, the 
alder, the walnut, the wych, elm, dec., send their forerunners, 
and riie palms differ little from those which now adorn our 
tropical climes. The triple-veined leaved Crednaria, whose 
place in botanical classification has not been determined, 
made its advent and flourished in eight species. 

The colossal types of crocodile, lizard, and turtle of the 
Oolitic formations are disappearing. A few Plesiosauri and 
Ichthyosauri still drag their huge bulk through the shallow 
oceans. The iguanodon crawls among the brushwood and 
herbage, and the dragonish-formed pterodactyl never ap- 
peared on earth again after the Cretaceous period closed. 
The earth was probably too much subject to inundations, 
earthquakes, storms, irregularities of temperature, and not very 
well fitted for occupation by any higher order of animals 
than those huge Saurian reptiles. But they — marine, 
amphibious, and terrestrial — weltered in the seas, haunted 
the estuarine margins, or ranged the jungles of this era. 
Molluscs, though fewer in genera, were far more curiously 
formed. Lovely sheil-flsh, exquisitely minute, delicate in 
spire and whorl, occupied the water-world. B-oth herbivor- 
ous and carnivorous creatures were active and numerous. 
The ideal solitudes of the Cretaceous forests were full of 
abundant vegetation. The marsupials, akin to the kangaroo, 
sported among them, and those gigantic Saurians, like the 
mososaurus of Maestricht, in Belgium, wandered over their 
pathless “ contiguities.” But even fancy cannot realize the 
animal life of its seas, the multitude of the living forms that 
swarmed in them, and the seaweeds, which lent their charm 
to the shores of the far-extending oceans. 

The reader may, perhaps, form an idea of the probable scenery 
of the period from a verbal description, aided by a compari- 
son with some of the well-known characteristics of tropical 
landscapes at the present day. He can imagine the sunlight 
playing upon the quaint, vigorous foliage of the pillared trees, 
and tipping with golden hues the feathery fronds of the flexile 
ferns. In the passing wind tall palms, in the distance, wave 
their fan-shaped leaves, which ever and anon droop like the 
plumes of a knight’s crest in the rush of battle. Rich grasses 
and exquisite mosses clothe the living sward, and the murmur 
of insects fills the air. Their monotonous hum is occasionally 
interrupted by the crash of an aged tree in a distant forest 
glade, or the curious cry of some listless, lizard-like reptile, 
or the hoarse roar of the iguanodon and the megalosaunis, as 
they engage in furious combat. These huge monsters con- 
tend for supremacy amid scenes where their mighty bulks 
bring fear; but far away the walnut, the maple, and the 
alder rear their well-known tranks in still and shadowy 
avenues. Vegetation is at once temperate and tropical, and 
the temperature, while fresh, is also genial, admirably adapted 
to the growth of the more vigorous forms of vegetable life. 

In order that the student may the better comprehend the 
relations subsisting among the whole series of formations — 
(1) Triassic, (2) Jurassic, and (3) Cretaceous — comprised in 
the Mesozoic strata, we have endeavoured in the four dia- 
grams on Plate VII. to illustrate (1) the relative positions of 
the coal measures and the magnesian limestones of the Car- 
boniferous and Permian periods of the Palaeozoic era and the 
Mesozoic formations. These latter are next shown in their 
relations one towards another through the Triassic beds to 
the Lias of the Jurassic era, as explained in pp. 1108-10. 
This is done in fig. 1. Fig. 2 shows (1) the relation between 
the Liassic and Oolitic rocks in Oxfordshire, and so illus- 
trates what has been said of them at pp. 1110--13; and (2) 
e:^hibits the course of the geologic formations to — 
Mesozoic era, from the JEthaetic Trias to the Porii 
^urassic system, with the “ 

a'*' 



Fuj. 4. 26. o f Cfetaceous Rocks in Cambr^idgeslim. 

a Kimmendae Clay, 1 Gi-eensarid, 2 iZaalt, 3 CZIoritic Marl, df lower ChaV^, 5 Zipper Chalh. 
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lying them. In fig.' 3 we have an ideal arrangement of 
a section of the Wealden strata of freshwater sands and 
clays, forming, with the Purbeck beds below them, the 
deposits of the era of change from the Jurassic to the 
Cretaceous period, and presenting in their order the rocks 
which we have just been describing, as they are found in 
Kent and Sussex, so far as they reach; and in fig. 4 the 
student is shown how, in Cambridgeshire, the lower green- 
sand overlies the Kimmeridge clay of the Upper Oolitic series, 
and the other members of the Cretaceous formation take their 
places in due order thereafter. In this way the several 
diagrams help us to map out in our minds the succession of 
the strata of the Mesozoic period, and give to the memory 
some holdfasts of the names and relations of the several 
formations which are comprised in it. 


ALGEBRA.— CHAPTER XII. 


SIMPIiE 


But 


EQUATIONS OONTAININO MOBE THAN ONE UNKNOWN 
QUANTITY. 

Suppose that there is brought before us simultaneously two 
such equations as the following — and 
in which we have (1) two unknown quantities, x and y, and 
(2) two independent conditions expressed regarding them. It 
is obvious that no single condition of either of these equations 
is sufficient to fix the value of the quantities. Each con- 
dition connects them, nevertheless, in such a way that if one 
can be found the other can be also known. Taken separately, 
the equations are therefore indeterminate [i.e, they admit of 
an indefinite number of solutions], for the first will manifestly 
be satisfied by any pair of numbers whose sum is 16, and the 
second by any pair of numbers whose difference is 7. The 
following are instances of possible solutions : — 

Solutions of the First. Solutions of the Second. 

^==12 3/=3 ^=12 y=6 

i5=114 3^=31 a;=lli y = 

.37=11 ^=4 ^=11 y~4 

57=10^ ^ = 4| ^=10| ^ = 3f 

and so on for as many pairs of numbers as we please, 
the real solution required here consists in finding a set of 
values for x and y which shall simultaneously satisfy both 
equations. Such a solution is contained among the preceding 
instances, where we find a set of values, ;27=11 and ^=4, 
which satisfies both the given equations at once. 

A group’ of equations of this sort, in which we have the 
same number of equations and unknown quantities, is called 
a system of simultaneous equations; and the first part of the 
process of solution consists in eliminating one of the unknown 
quantities \i.e, by some combination of the two equations to 
derive a new equation from which one of the unknown quan- 
tities shall be excluded]. 

We shall exemplify and explain a case which may aid 
the student to understand our remarks on the processes em- 
ployed somewhat better than if we proceeded to state the 
matter in a merely abstract form. 

Problem. — Find two numbers such that four times the 
former added to three times the latter give 26 as their 
result, while seven times the former with eight times the 
latter subtracted from it will leave 19 of a remainder. 

Let X represent the former and y the latter number, and 
we have these two equations: (1) 4:j?+3j/=26, and (2) 
7^-8y=19, which show that the values of x and y (un- 
known) are the same in each. 

In proceeding to resolve these two equations \i.e. to find 
the respective values of x and y in each and both] we must 
use some method of elimination, so as to dissociate pro- 
visionally the one from the other, and have to treat the 
question as if it were but an equation with one unknown 
quantity. This may be done by (1) substitution, (2) com- 
parison, or (3) reduction, (1) In the first method we take the 

value of X, which is and substituting that in 

the equation for the resolution of y, we have the following 
oi the question — 7x — = 19. JSfow, 

■mi * 


get 182-21y-"32y=76, ie. 63y=106, and therefore y=2. 
Taking next this (found) value of y \i.e. 2], let us substitute 
it in seeking the yalue of x. This gives the formula 

= ^z 3 = =5. That these numbers satisfy the con- 

4 4 

ditions of the problem we see, for 5x4+3x2 = 26, and 
5x7-8x2 = 19. 

(2) In the second method we bring the two [given] 
equations as equal values into direct comparison, thus: 

^ and ^ that is 

4 7 7 4 ■ 

Multiplying the numerator of each by the denominator of the 
other we gain 76 + Z2y = 182 - 21y, that is 106 = 53y ; y = 2. 
Whence we find ^=5, as before. 

(3) In the third method the question is wrought thus : — 
Setting out to eliminate y, we multiply the former equation 
by 8, the coefficient of y in the latter, and the latter by 3, 
the coefficient in the former; thus 4a7+3y = 26 becomes 
32:27 +24y= 208, and 7:r — 8y=19 becomes 21:2?-24y = 67. 
This gives us 53:27=265, that is x^b. In the same way, 
multiplying the former by 7 and the latter by 4, we have x 
eliminated and 53y=106, that is y=2, as in the previous 
forms of working. 

It is often possible to employ in the work of elimination 
those principles of cancelling which are in use in the case of 
reduction of fractions. Let, for instance, the two equations 
be (1) 15a?+6y=132, and (2) 3.r+8y=74. The former 
equation becomes, on being divided by 3, 5a7+2y = 44. On 
looking at the latter we observe, 8y being divided by the 
2y in the former yields 4 as the quotient. By this 4 we 
multiply the former reduced equation, and it becomes 
20:3? +8y= 176. From this, y being eliminated, we subtract 
the latter equation, thus 20:2? -> 3a? = 176 - 74, that is 
17a? =102, so that a? =6. If the student now substitutes 
this value of a?, and uses it in the resolution of the other 
equation, he will find that in this case y = 7. 

In the next operation we shall merely indicate the results 
of each step, leaving the student to work out the process. 

Given, (1) 2 a? + 5y = 23, and (2) 3a? - 2y = 6, to find 
the respective values of x and y. The former yields 

^ 6:^ _ 2^3/ ^ 

2 ’ 3 ’ 2 3 • 

Thus, after due clearing and transposition, these yield 
— 19y= -“6y, from which the value of y is of course easily 
found. Again, substituting the value of x in the other 

equation, we have given us +6y=23, which, after 

clearing and removing brackets, yields 12 + 4y+ 15y=69, 
and this will give the value sought, viz. y=3. 

Hence a?, that is ^ wherefore a? =4. 

Once more, multiplying the former by the coefficient of x 
in the latter, and the latter by the coefficient of a? in the 

former, we get ^®»cey=3. Then mul- 

tiplying the former by the coefficient of y in the latter, and 
the latter by the coefficient of y in the former, we have 

iS- 1^=30’ 19«=76, i.e. ^=4. 

The following are the rules of method usually employed 
with equations which involve two unknown quantities: — 

1. Substitution, — Find an expression for either of the un- 
known quantities from one of the equations, and substitute 
it for that unknown quantity in the other equation. The 
Result will then be an equation containing only one unknown 
quantity, and it may, therefore, be solved by the methods 
explained in the three preceding chapters, IX. -XI. 

Let the proposed equations be of the general form 
«:2?+iy=x<; a'x + h‘y^c\ 

In such a form of question it may be as well to say, that 
to avoid using many different letters, it is common to employ 
the same letter with one or more accents, to signify different 
numbers. Thus the symbol a! differs as effectually from a 
as a does from h. As to the naming of the numbers for 
whidi they stand, a' may he read “ a ” accmted. The same 
remark applies to c', or any other accented symbol " * 
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Taking now the first of the equations, we get at once 
3 ;— Substituting this value for x in the second, 
we 'have ■ 

( 1 ) a’ +%=c', or ( 2 ) 

whence there results quite readily 

To obtain a; (1) find y from the first equation, an^ repeat- 
ing the process, find 


c — ax 


a'x-b 


h'c—a¥x 


he' — h'c 


Or 


h ‘ j '* " a'h-aV 

( 2 ) substituting the value of y first obtained in the 


previous expression for proceed thus — 

_c — by ahe' — a'hc 

a 

abc—a'hc — {abc' 


c~hy. 


ly^\ 
- a'h<^ 


aV ~ a'h 


a'h — cdh 

aVc — ahe' _ a(J)'c — he') 
ah'-a'h 


ah'- 


e-iy 


or its equivalent x— 


a'h 

h'c -he' 


a ' " ah' ^ a'b' 

The student may now work out this numerical example. 
Find the values of x and y from the two equations— 

( 1 ) and ( 2 ) 

In this, as in all similar instances, begin by clearing away the 
fractions ; this gives and l^y - 4tX=ZZ, 

Find first the value of the least involved unknown quantity, 
which, here, is y in the former equation; we get y*=26~2aj; 
and this value, substituted for y in the second equation, ^ves 
15 (26 - ^x) - 4^= 33 ; whence x = 10 |. 

Using this value of x in the expression for y, gives y= 6 , 

2 . Equating , — Find a value of one of the unknown quanti- 
ties from each of the equations, and equate these values \i,e, 
make them the members of a new equation]. The resulting 
equation will contain only one unknown quantity, e.g,— 
i).) <ix-{-hy~ £ 7 , and ( 2 ) a'x H- h'y = c'. This yields 


(i)y= 


-ly 


( 2 ) = ■ 


, £C= 


-Vy 


-j—, » - ^ ^ y „ 

Equating (1) the values of y^ and (2) those of x with 
each other, 

whence 


We get (1) 
And (2) ' 


h 

■ hy^ 


ah' — a'h' 


tzh 


whence y^ 


ad — a'c 


ah' — a'h 

The following numerical example exemplifies what has 
been said. Find the values of x and y from the equations 


(1) 57+ 


3j^ 


^= 12 ?, and ( 2 ) 


= 1 . 


7 ■' ■ ' ' 3 

These equations, when reduced to their simplest forms, are 
5 -*? + 3y = 87, 7x-9y— 3. From these we get 


87 


7-5^ 87-J 


3 




\ i,e. A‘= 12 . 


9 

87-3y. 

5 


X 


7 ' 

3-9y 




( 1 ) To eliminate x and find y, multiply the former by o', 
and the latter by a. We then get 

( 1 ) aa'x - 1 - a'hy— a'c, and ( 2 ) aa'x-\- ah'y ~ ac'. 
Subtract either of these products from the other: the first 
from the second gives 

(a5'-a'%=a<;'-«'c .-.y^^:^. 

( 2 ) To eliminate y and find x, multiply the former by h% 
and the latter by h; we get 

ah'x-\-hh'y^h'c, a'hx'\-hh'y^he'. 

Subtract one of these products from the other; the second 
from the first gives 

{aV -a'b)x=b'o-h& 

ah' -ah 

Numerical examples are worked in the same way: <?.y. 


3 9 

3. Equalizing the Coefficients , — Reduce and multiply or 
divide (as is the more convenient) both equations in such a 
way that the terms which contain the same unknown quantity 
in each equation, may have the same coefficient; then ( 1 ) if the 
signs of the terms whose coefficients are thus equalized be 
ufiike, add the two resulting equations together, but ( 2 ) sub- 
tract the one from the other if the signs he like. One of the 
unknown quantities will thereby be eliminated. Having found 
the value of one of the unknown quantities from this new 
equation, the value of the other may he determined either by 
repeating the process upon the given equations, or by substi- 
tuting in either of them the value of the unknown quantity 
already determined. 

Practically, in general, the shortest method of equali 2 ing 
the coefficients is this : Multvffiy each eguatiori^ by the co- 
tffixiefnt which the quantity to he eliminated has in the other 
equation, 8 .g.— ( 1 ) ax^hy==^c, and ( 2 ) a'x + h'y ==^ 0 , 


(l)Sx- 


_^-y. 


= 2 y+ll, and ( 2 ) 6y-?^!^==3®+y+l. 


2i '^4 

These equations, reduced to their simplest forms, are 
(1) 13;r-8y=65, and (2) 18y~lU‘=4. 

To eliminate x, multiply ( 1 ) by 11 and ( 2 ) by 13, and we get 
(1) 143 a— 88y= 605, and (2) 234y ~143 a=52. 

The signs of the terms containing x are unlike, therefore 
add the results, and get 146y=657, whence y=4j. This 
value of y substituted in the equation 13A~8y = 55, gives 
13a— 36 = 55, whence A =7. 

Since, then, two equations are necessary and sufficient for 
the determination of two unknown quantities, when an 
algebraical problem requires for its solution the determination 
of two unknown quantities, it must give rise to an equal 
number of ( 1 ) independent, ( 2 ) consistent equations, and ( 3 ) 
no more. 

1 . The equations rmist he independent — that is, each 
must contain a separate condition not fulfilled by the other, 
and not derivable from it. For instance, the equations 
(1) A-l-y=15 and (2) x-y—'J are independent of one 
another, as they involve separate conditions regarding a 
and y. But the equations 2A-f2y=30, |A*f ^=7J, are 
both deducible from A-|-y=15, and do not involve any new 
condition. They are therefore dependent, admit of all the 
solutions of the original equation, and are unnecessary. 

2 . The equations must be consistent— thed is, they must 
not contradict each other, as the following do: — ^A+y= 10 , 
A-l-y=12, which are evidently incongruous, and cannot both 
be satisfied with one set. of values of x and y. The first 
subtracted from the second gives (A-fy) ~ (A+y) = 12“10, 
that is, 0 — 2 , an absurdity parallel to ax— 0 x 4 ^ 1 , 

3. 'The number of equatiom must not exceed the number 
of magnitudes to he determined. If, for instance, three 
equations be proposed to determine the values of two un- 
known quantities, ( 1 ) one of the equations will be dependent 
on, or deducible from, the others, and therefore unnecessary; 
or ( 2 ) it will be incompatible with both the others, though not 
inconsistent with either of them taken singly. Taking, for 
example, the equations A-fy=ll, 3A-2y— 8 , 7y”A=13, 
and solving them pair and pair together; we find that 

The first and second are true if a=6 and y= 6 . 

The first and third are true if a=8 andy— 3. 

The second and third are true if .a— 4 Aandy— 2 i%. 

The following examples show how problems requiring the 
determination of two unknown magnitudes are translated 
into algebraical language: — 

Pkoblem I, — Nine men and seven women receive together 
£3 115. 2 ( 3 ?, for their wages, and it is found that seven men 
receive 195. 8 d. more tliau five women: required — the wages 
of each person] 

Let A and y represent the wages of each man and woman 
respectively in pence; then, by the question, we have 
9A-4-7y=£3 lU 2d=854d ) ( x=63d,^5s, 3d, 

7A-5y=£0 195. 8d=236£?. ) {y=4l£?.=35. 5d, 

Pbobleh II. — ^A farmer mixed barley at 25. 4d, a bushel, 
with rye at 35 ., and wheat at 45 . per bushel, then he found 
that 100 bushels of the mixture was worth 35 . 4d. per 


ASTBOHOMY. 


1213 


bushel Had he used double the quantity of rye and 10 
bushels more of Jrheat, the whole would have been worth 
exactly the same per bushel Bequired the quantity of each 
kind of grain in the mixture 1 
Let the number of bushels of barley, and the rye; 
then 100 - {x +y) = 100 -x-y = the bushels of wheat. 

How, 28^ + 363^+48 (100 -jT-y) is the price of the whole 
in pence; but 100x 40 is also the price of the whole at 
35. Ad. per bushel 

.■.28a:+3ey+48(100-iB-y)=4000. (l) 

Again, on the second hypothesis, we get similarly 

28^27 ■f72y+48(110-.'i?-y)==40(110+^). (2) 

From equation (1) we get 5^+3y==200 \ ( a*=28. 

From equation (2) we get 5^ + 4y = 220 j ( y = 20. 

Also, 100 - £p - y == 100 - 28 - 20 = 52 ; so that the answer 
is 28 bushels of barley, 20 of rye, and 52 of wheat. 

EXERCISES. 

1 . (1) 57+ y==10, (2)257~3y= 5. 

2. (1) 257+ 5y=26, (2)55r+6y=39. 

3. (1) 257+ 3y~13, (2) 55?-4y=22. 

4. ( 1 ) 1157 - lOy =14, (2) 557 - 7y=41. 

5. (1) 357+ 5y=31, (2) 457- y=26. 
a (1) 257- 3y== 7, (2) 357-4y=12. 


Ans. 

57=7 and y—Z. 
aj^Z “ y=4. 
^•=2 “ >=3. 
a}^4: “ y=3. 
^=7 « y = 2. 
:j?= 8 “ y=3. 


ASTRONOMY.— CHAPTER XIV. 

SPEOmUM ANALYSIS— SOLAR PHYSICS— PEAUNHOPEE’s BIS- 
OOVEEIES — KIEOHHOPP’S WSCOVEEIES — HIS THEORY OP 
THE OONSTITUTION OP THE SUN — BETEEMINATION OP 
VELOCITY BY THE SPEOTEUM— CONSTITUTION OP THE SUN 
—TELLURIC LINES. 

Hueino ,the last few years spectrum analysis, or the deter- 
mination of the constituent elements of a luminous body by 
the examination of its light after its passage through one or 
more prisms, has become an invaluable auxiliary to the pro- 
gress of astronomy. Although spectrum analysis is fully 
considered in Natural Philosophy, a few general observa- 
tions are repeated here to enable the science of spectroscopy, 
as applied to the heavenly bodies, to be fully understood. 

Newton first demonstrated that a ray of white light is in 
reality complex, and compounded of various coloured rays of 
light, and that sunlight is decomposed into its elementary 
rays when the pencil of light is passed through a glass prism. 
The image thus thrown on to a screen is termed the solar 
spectrum, and the image formed by the light of any luminous 
body, after it has passed through a prism, is said to be the 
spectrum of that body. The rainbow-coloured strip of the 
solar spectrum consists of a multitude of overlapping images 
of the aperture through which the light was admitted, each 
different coloured light forming its image on its own proper 
part of the spectrum. The seven primary colours of the 
spectrum are violet (the most refrangible), indigo, blue, green, 
yellow, orange, and red. None of these can be again sub- 
divided: red or yellow light passed through another prism 
will still be red or yellow light. In 1814 Fraunhofer dis- 
covered that the solar spectrum was crowded over its entire 
length with fine dark lines; so numerous were these that 
he counted 576, and the darkest of them he distinguished 
by the letters a, b, o, b, e, e, g, h (see Solar Spectrum, fig. 7, 
Plate XI.) He proved that these same lines were always 
seen invariable in their position, whatever the prism em- 
ployed; and further, he found that sunlight, whether viewed 
directly or reflected from the clouds, moon, or planets, gave 
the same spectrum. He also examined the light from the 
stars, and found that their spectra were likewise crossed by 
dark lines, but grouped differently in different stars, and in 
none exactly like those of the solar spectrum. This fact, 
therefore, proved that the cause of these lines did not lie in 
our own atmosphere or in general space, and established the 
fact that their origin lay in the sun and stars themselves. 
One other fact Fraunhofer also proved: that the spectrum of an 
artificial light— a candle, for instance— was continuous, and 
had no black lines crossing it like the solar spectrum; but in 
the orange, where the two » lines are, in the solar spectrum 


he noticed a pair of bright lines, since known to be due to 
the presence of sodium. In 1859 Kirchhoff, in order to test 
in the most direct manner the assertion of the coincidence of 
the sodium lines with the line B in the solar spectrum, as 
seen by Fraunhofer, obtained a bright solar spectrum, and 
brought a flame, coloured by sodium vapour, in front of the 
slit of the spectroscope. He then noticed that the dark lines 
B of the solar spectrum changed into bright lines. The flame 
of a Bunsen’s lamp threw the bright sofium lines upon the 
solar spectrum with great brilliancy, but when the full sun- 
light was allowed to pass through the sodium flame, the dark 
lines B appeared with remarkable clearness. When, instead 
of sunlight, limelight was used, and allowed to pass through 
a suitable flame coloured with sodium, dark lines were seen 
in the spectrum in the position of the sodium lines; and 
instead of the brilliancy of the continuous spectrum of the 
limelight being increased in the yellow by the interposition 
of the sodium flame, it was actually darkened, and as far as 
the two lines of sodium were concerned an artificial solar 
spectrum was produced. The interpretation of these two 
experiments of Kirchhoflf’s enunciates the principle upon 
which the spectroscope is applied to astronomy — namely, 
that if Kght giving a perfectly continuous and complete 
spectrum be intercepted by a glowing vapour, or gas giving a 
spectrum of bright lines, that light which corresponds to the 
bright lines will be stopped, as the gas will be opaque to it, 
and the remainder only will pass. As the glowing gas is 
emitting light of the very same quality as that which it 
absorbs, if it be at the same temperature as the source of 
the white light it will emit as much as it receives, and thus 
give no sign of its presence. If it be hotter it will give off 
more than it receives, and hence cause bright lines; and only 
if it be the cooler will it emit less light than it absorbs, and 
so occasion dark lines, and the greater the difference of tem- 
perature the darker the lines. From these results Kirchhoff 
considered that the sun is composed of a highly heated 
nucleus, termed the photosphere, yielding a perfectly con- 
tinuous spectrum, and surrounded by less highly heated 
vapours, sodium vapour being one, the spectra belonging 
to which give bright lines coincident in position with the 
Fraunhofer lines; and it necessarily follows that the lines in 
the spectra of stars have to be interpreted in the same 
manner. From KirchhofFs principle it follows that if the 
absorbing vapour itself gives a spectrum of bright lines, the 
dark lines it causes will exactly correspond to them, and 
hence be as sure an indication of its presence as the bright 
lines would be. The researches of Huggins, Lockyer, and 
Frankland^ have shown how to interpret variations in the 
width of a line — an increase of pressure causing the lines to 
widen equally in both directions. A twist or widening in 
one direction only, or an entire displacement, is due to 
another cause, and it enables the rate at which a luminous 
body is approaching or receding from us to be determined. 
The impression of colour made on the eye depends on the 
interval between the waves of light as they enter it. The 
longest waves produce the sensation of red, the shortest of 
violet. If therefore a stream of glowing hydrogen is rapidly 
approaching the observer, a greater number of waves of light 
from it will enter his eye in a second than if the source of 
light were at rest, and therefore the interval between the 
waves, or the wave-length, would appear to be diminished. 
If therefore a line, say corresponding to f, were under 
examination, it would seem to be more of a violet hue than 
before, and will appear displaced in the spectrum in that 
direction, as compared with the same line given by the hydro- 
gen in a vacuum-tube, or with other lines in sun, the 
elements producing which are at rest. In like manner, if 
the source of light be receding, the waves of light will seem 
lengthened, and any particular line will appear to be dis- 
placed towards the red end of the spectrum. Thus spectro- 
scopic astronomy has solved many important problems 
hitherto rgarded as quite beyond our reach. Still, whatever 
may be the theories developed regarding the physical con- 
stiturion of the sun and stars, &c., every explanation must 
always be based upon the discoveries of Kirchhoff, and the 
various details of any theory in explanation of the solar 
spots, the feculse, the prominences, &c., must be in strict 
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accordance with the phenomena established by Kirchhoff of j important element in the formation of the spots Is shown 
the absorption of the coloured rays and the rewsal of the by the singular twistings and bendings m particular lines 
spectrum. Kirchholf having succeeded in explaining the pre- over a spot, especially the F hne due to^ hydrogen, showing 
senee of two of the solar lines, pursued his investigations with movements and variations of pressure of the most comph- 
the spectrum of iron, which contains some 450 lines, and cated character (fig. 6, Plate XL) hhe sp^tra of dmerent 
found that every bright line in the spectrum of iron had its parts of a spot are not always jdentical Secchi examined 
counterpart in a dark line in the solar spectrum, that a spot crossed by a brilliant ridge, m which the hydrogen 
each strong line was represented by a strong line, and each lines were bright instead of dark, while in the penumbra no 
faint line by a faint line. The researches of Kirchhoff, Bun- hydrogen lines either dark or bright could be traced, the 
sen and Angstrom, of Upsala, resulted in the discovery that umbra showing the absorption bands ascribed to aqueous 
the spectra of some thirteen or fourteen elements gave bright vapour. The evidence of the spectroscope on the constitu- 
lines corresponding with solar lines, while several others, as tion of a spot therefore indicates that the general absorption 
gold, silver, tin, lead, antimony, arsenic, mercury, cadmium, is much increased, and that many vapours and gases are at 
strontium, lithium, ^ve no lines of coincidence. a much greater pressure there than at the general surface 

The following table shows the elements recognized in the of the sun; hydrogen, and at times other vapours, rushing 
solar atmosphere, and the number of coincidences established, down with great velocity into its depths— a movement which 
„ , . somctimes compcnsated for by the up- whirling of im- 

Sodium^^’ * * ’ * 9 Chromium’. I ! ! 18 mense masses of glowing gases from the Strata below. The 

Barium’ ! ] * ! 11 Cobalt . ’1 ! ! ! 19 enormous dimensions of these dense masses of vapours, 

Calcium, ! ! ! ! 76 Nickel’ *. I ! . . 33 which sometimes extend in all directions, account for the 

Magnesium,* ! ! . 4 Zinc, . • . . . 2 length of time the spots at times continue visible. The 

Aluminium, ... 2 Copper,; ... . 7 spectrum of the feculse, from Lockyer’s observations, is 

Iron, 450 Titanium, . . . . 118 brighter than that of the sun’s general surface, and fre- 

The absence of dark lines corresponding to the bnght quently individual lines are found to be missing— circum- 
Hnes of any element is no indication that it may not exist stances which would seem to indicate that the fecul* are 
in the sun. For it may be at such a temperature as to emit elevations above the sun s ordinary surface, and therefore 
about as much light as it absorbs, or its vapours may be so seen through a less depth of the solar atmosphere, 
heavy as not to rise above the level whence the white light Total eclipses of the sun had long since revealed the fact 
of the sun proceeds. But the number of elements already that the sun was surrounded by appendages of the strangest 
mapped out warrant the belief that the substances con- character (fig. 1, Plate IV.), being enveloped on all sides by 
stituting the chief mass of the sun are, without doubt, the a narrow but brilliant ring of silver whiteness, tm^med the 
same substances as exist on the earth. corona^ from which stream out in all directions faint rays of 

Some of the dark lines seen in the sun’s spectrum are due light irregular in length and breadth, and surrounding the 
to the influence of the earth’s atmosphere, and are termed moon’s limbs like a halo. When the total darkness com- 
telluric lines. Sir David Brewster had noticed, long before mences the prominences make their appearance (fig. 5), 
Kirchhors discovery, that certain lines which were dark and cloud-like masses of a red colour,/ disposed either singly or 
strong when the sun was on the horizon, grew faint or in groups at various places round the moon’s limb. The 
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disappeared altogether when it was high in the heavens. 
The experiments of Janssen proved that these lines were 


origin and nature of these appearances were involved in 
mystery until the spectroscope showed that these remarkable 


due to absorption from the presence of aqueous vapour in phenomena belong to the sun, and are nothing but vast ac- 
the earth’s atmosphere. The absorption spectrum of aqueous cumulations of the luminous gaseous material by which the 
vapour consists therefore of all the lines introduced into the solar body is wholly surrounded, termed the chromosphere, 
continuous spectrum by the aqueous vapour of the earth’s These enormous^ mountains, principally of luminous hydrogen 
atmosphere. The investigations of Janssen further proved gas, extend at times beyond the limb of the sun to a height 
that the telluric lines were also found in the spectra of the exceeding 80,000 miles (figs. 3, 4, Plate IV.) 


fixed stars, evidently absorption bands common to both the 
sun and the stars when near the horizon. 


The spectrum of the prominences (fig. 1, Plate XI.) con* 
sists of some bright lines of intense brilliancy, among which 






The spectroscopic examination of sun-spots (Plate XI.) by the Ka (C), H/3 (F), and Hy (G) are especially noticeable. 
Secchi, Lockyer, and Huggins, show that notwithstan&ng The line in the yellow close by the D lines, and known as 
the darkness of the spot the continuous solar spectrum does D^ is not found in the spectrum of any known element, nor 
not disappear. The general appearance presented by the is any corresponding dark line usually seen in the solar 
spectra of the different parts of a spot is shown in fig. 8, spectrum. The bright lines of other elements frequently 
Plate XL No. 1 shows the position of the slit of the spec- appear in the spectrum of the prominences or chromosphere, 
troscope on the spot; No. 2, the portion of the spot covered but they do not attain nearly the same height that the 
by the slit which is viewed by the observer. The portions hydrogen lines do. Sodium, magnesium, and iron are fre- 
iL B, E r, at either end, belong to the surface of the sun, the quently observed. Occasionally these heavier metals are 
middle part, o n, to the umbra of the spot, and the parts projected to much greater heights, and Lockyer has observed 
BO and 2 >E to the penumbra. No. 3 shows the spectrum of a cloud of magnesium vapour floating over a prominence, 
diese five parts, the centre one that of the umbra, on each The bright lines of hydrogen generally taper towards a point; 
side of it a spectrum of the penumbra, and outside these this is particularly the case with the line H/3, the arrow- 
the ordinary solar spectrum. The spectrum of the spots is headed appearance of which (fig. 10, Plate XI.), close to the 

always much fainter than that of the sun’s disc, a circum- edge of the disc, has often been observed by Lockyer, Young, 

stance which indicates an increase of general absorption, and others, and plainly indicates that the pressure rapidly 
and individual lines frequently appear increased in breadth diminishes from the limb outwards. The metallic lines like- 
and intensity,, as shown in the double D line. The lines due wise appear thinner when seen bright in the chromosphere 
to sodium, iron, and magnesium are generally affected, and than when seen dark on the sun. The three bright lines of 
especially those. of titanium, barium, and calcium; and as the the spectrum of the corona are shown in fig. 2, Plate XL 
. sodium lines are affected in a smaller degree it may be con- It will be observed that these three lines are wanting in the 
, sidered that these substances compose chiefly the vapours spectrum of the prominences, and what invests these three 
of a spot, occurring in layers of varying thickness and in lines with a peculiar interest is the circumstance that they 
; very Cerent proportions. Although no newlines are seen appear to coincide exactly with the first three of the five 
Ih the I umbra of a spot, Lockyer has pbserved a line both bright lines in the spectrum of the aurora borealis (fig. 3). 

, ^rk and bright at the same time, the dark part being bent The brightest of these lines is the reversal of a strongly 

^owards the red, and the bright part to the violet, indicating marked Fraunhofer line, E, belonging to the vapour of iron. 

dowtii^rush of gas from the surface, The light of the corona is not that of reflected sunlight, 




ejection of the more higMy^h^ted; since none, of the dark lines are contained initssp 
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helongs to the sun. The question as to its precise nature is, 
however, as yet undetermined, although it was found possible 
in 1883 to photograph it even without the assistance of an 
eclipse by using suitable media to intercept the light from 
the sun. In the photograph of the corona (fig. 2,- Plate IT.) 
the prominences are clearly defined, and also the remarkable 
rifts or dark spaces in the corona. 

The various spectroscopic observations made of the sun 
lead to the following conclusions regarding its constitution : 
the body of the sun, or its light-giving envelope, the photo- 
sphere, is completely surrounded by a gaseous envelope, in 
which hydrogen forms the chief element; this is called the 
chromosphere, and its mean thickness is between 5000 and 
7000 miles. The solar prominences are local accumulations ' 
of the chromosphere, and therefore chiefly composed of hy- 
drogen gas, which appears to break forth from time to time 
from the interior of the sun in the form of vast eruptions, 
forcing their way through the photosphere and chromosphere; 
this gas is projected with great velocity, and becomes rapidly 
rarefied in a direction away from the sun’s limb. 

As in the spectrum of the chromosphere the hydrogen 
line H/3, corresponding to the line F, in general takes the 
form of an arrow-head (fig. 10, Plate XL), the base of which 
rests on the sun’s limb, and as the widening of this line is the 
result of an increase of temperature as well as of pressure in 
the lowest stratum of the chromosphere, the pressure and 
temperature of the gas must be greater than in the upper 
part, and from experiments made by Lockyer, Frankland, 
and Secchi it is assumed that this pressure is smaller than 
that of our atmosphere, and therefore that the gas of the 
chromosphere is in a state of greater attenuation. The 
swelling out of the line H/3 at times observed (fig. 11, Plate 
XL) is probably due to the sudden and violent meeting 
of the streams of gas causing their condensation. The 
vapours of the photosphere under the chromosphere, which 
contain all the substances giving the absorption lines in the 
solar spectrum, among which are iron, magnesium, and 
sodium, often burst through the chromosphere in a state of 
incandescence, and are carried up a certain distance into the 
bases of the prominences. Kirchhoff’s theory that the solar 
• nucleus is surrounded by an extensive non-luminous and 
comparatively cool absorptive atmosphere therefore gives 
place to that of the glowing and light-emitting photosphere, 
being surrounded by a luminous and intensely hot stratum 
of gas, the chromosphere, the spectrum of which consists 
mainly of hydrogen gas, and it is probable that, owing to a 
continuous decrease in its temperature and density, the 
chromosphere stretches out into space to a distance far 
beyond what it is possible to detect. 

Observations of the prominences distinguish them into 
two forms, eruptive and vaporous or cloud-like forms ; 
these forms are shown in their natural colours, figs. 3 and 4, 
Plate IT., and serve to illustrate the remarkable changes of 
the prominences in form. These enormous masses of flaming 
gas sometimes extend along the sun’s limb for a distance of 
224,000 miles, and attain a height of over 80,000 miles. 
In the sun’s polar regions prominences occur only occasionally; 
they are most frequent at about 45® N. lat., in a region 
where solar spots are rarely seen. The prominences are 
therefore phenomena quite distinct from sun-spots, and are 
probably intimately connected with the formation of feculae. 
The various forms of the prominences prove that they are 
not of the nature of clouds floating in an atmosphere, but 
partake of the nature of eruptions from the interior of the 
sun, and their extreme rapidity of motion necessitates the 
hypothesis of a repulsive power at work either at the surface 
or in the mass of the sun. 


PENMANSHIP.—CHAPTER XIIL 


OJIRMAir HAKOWEITINO — SMAUL LEIfTEES AND CAPITALS 
, ' , ' AlSfALTZBJ) AKB EXPLAINKB. 


*The written, no less than the printed, German characters 
4iffer from those winch are now called Roman. On turning 
to Plate III. (pEiTMAKSHip) this will he sufficiently obvious 




letters to each other, and the want, in many of the characters, 
of a sufficiently distinct and individual form of their own, 
will probably excite a sense of difficulty, and may even tax 
the patience of the learner. Let him not, however, too 
hastily shrink from the apparently hard task of acquiring a 
graphic power over German handwriting. Care, industry, 
and perseverance are capable of aiding in more arduous 
achievements even than this. We know that the best 
writers and scribes in the middle ages used this form of 
script with readiness and ease. It is the form in which 
the most learned race in Europe represent their thoughts, 
and in this script the manifold business transactions of the 
commerce of Germany is conducted. It is, though a difficult, 
not an impossible task, and intelligent observation may 
perhaps, if we try earnestly, help us to an arrangement by 
which we may pass from simple to complex with complete 
success. 

Examining Plate III. as a whole, we notice at once 
(1) that sharp angles constitute a characteristic feature of 
the small letters of the alphabet, while among the capitals 
circular forms and hooks prevail; (2) that in all the letters 
the thick stroke, as is indeed natural, always takes the same 
direction, slanting downwards from right to left; and (3) 
the minuscules are, in proportion to the majuscules, rather 
smaller than is usual in English writing. Endeavouring 
next, among the unfamiliar forms, to select those which 
most nearly resemble the ones in our own script alphabet, 
we may pick out (1) of those formed by the primary elements 
[Le. a top hair-stroke slanting from left to right, attached at 
a sharp angle to a thick down-stroke slanting from right to 
left, and another sharply-angled hair-stroke carried from the 
foot of the down-stroke, with an upward slant from left to 
right] the following: — consisting of the primary element 
described— with, as in English, a dot over it, which must never 
be forgotten two of these conjoined; % the same, with an 
inverted comma-like tick over it; and three primary 
elements conjoined. Taking these as helps with us, we 
may next search for any similar or analogous forms, and try 
to fix them in our memory according to their nearness or 
remoteness of likeness to those we have recognized. Of 
these perhaps the nearest and the most peculiar to our eyes 
is e. This consists of the first two elements of the primary 
with the last two elements of the same primary placed 
parallel to each other, near but not touching each other [and 
generally a slight horizontal hair-stroke is used to connect at 
the top the two thick down-strokes]. Next comes c, which 
is a primary i with either a small dot or a concave curved 
line attached to the right of the top of the down-stroke, but 
when it precedes h ox k the dot or curve is not used; o, a 
primary i with an inwardly curving line rising from foot to 
top; the same, with an elongated terminal inward curve 
rising three lengths of the primary; a, an o with a primary i 
attached to the right of it; g, an o with a sharply curved 
tail, like an English y, attached to the right — q is, as in 
English, like g, with the tail curving shatply round towards 
the right; and z is formed of a primary i, with the tail 
attached to the hair-stroke at the foot. So far, we have 
been guided from the known to the unknown, until we 
have got back again among known but variously com- 
pounded forms. For not only do g, and z resemble their 
analogues in English, but y, I, /, h, and even may be 
; regarded as resemblant forms. The letter h is like an 
English old-fashioned long such as is sometimes even 
yet used in words in which ss occur. The German letter 
s is formed like the initial long stroke of the English 
minuscular p; but to it is also given, as a final letter, the 
form of a figure 6, begun to be made at the lower circle, 
taking it from left to right, and circling round at the top 
with a heavy stroke curve. We might almost adopt the 
letter k as English in form, only that its curvilinear upper 
hoop-line is larger. Taking its thick down-stroke as formed 
like the first element in an English it is unlooped at the 
top; but the loop is formed in the middle, brought down to 
the main-Hne, and has then a primary ^-form added. The 

dog-letter ” r is quite unlike any we use; it consists of a 
primary % the foot hair-stroke of which is looped round in 
a very small circle, then carried up to the usual level, and 
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has formed ther© a half-sized primary The letter v is like 
the letter r, except that when the stroke from the small 
circle is carried up it is finished off by a round black inward- 
curving stroke [a and V, when properly written, are the one 
like the other when either is turned upside down]. The 
is formed by prefixing [Le. placing on the left] a primary ^ 
to V. If the curve on the right of v is taken down below 
the line like a j, y will be formed. The letters p and a) are 
formed from the primary i by twirling the second hair-stroke 
round in the former so as to make a circle about the size of 
the letter, and adding thereto a tail like ay; in the latter the 
attached tail is curved outwardly, in such a way that the 
whole of the latter part takes the shape of an English 
capital C. This concludes the analysis of the alphabet 
proper, but the double consonants require a short notice. 
The combinations may be regarded as represented by a 
primary a and a long s English or h German; sch by an 
English p and a long s; ss (medial) simply repeats the latter 
form, but when terminal both forms noted above are united; 
ssands^are simply united. Some other signs which have 
now become antiquated are to be found in old MSS. and 
books. 

In the analysis of the capitals, the best way, as shown in 
the small letters, is to search for all such as possess like- 
ness to those with which we are familiar in our own script 
characters. But, in doing so, we must exercise considerable 
care. In 0 we have quite our own form; L is pretty nearly 
so; but both B and G present a somewhat close approach to 
their forms in the main stem at least. The former, however, 
differs from it in having a dot and a curved line affixed to 
the lower terminal curve, while the latter takes as its dis- 
tinctive feature, instead of the crossing ovalesque curve, a 
dot and curve at the top of the main line. The German 
letter E has the same stem-line, but it terminates in a dot 
on the left, and the stem is crossed in the middle by a hori- 
zontal straight line; while a common shape of F in English 
is allotted to the letter I — J, as in English, has the upper 
form of I, terminating in an elongated oval curved loop pass- 
ing below the line — and T, while it has the same main-stem 
as I, ends bluntly on the line, and has a dot and curve drawn 
through the foot of it just slightly above the line. The letter 
X is readily recognized; Z differs but little from the English 
form; E takes exactly the shape of our letter C, but one half 
of it passes below the line, and a waved stroke crosses the 
letter upon the line between the upper looped part and the 
lower oval curved scroll; and R is very like its English name- 
sake, only that it is begun from the left. We have a commer- 
cial contraction for per in which pretty well reproduces 
P. If we omit the last element of R, the inverted line 
of beauty at the end, we produce the German S, Somewhat 
like an ordinary English R badly or hastily formed, with the 
line of beauty rather trailed along the line, is the German K, 
but, perhaps to show its kinship, it imperatively requires a 
dot and curved line similar to that which is placed at the top 
of C. The capital H, more nearly than anything else, re- 
sembles an English G inverted; it might almost be regarded 
as a long s broken and joined by a curve. If the student 
examines the earlier half of P and R he will find that they 
commence about midway down on the left, and that they 
form towards the right a heavy-lined curve, matched with a 
hair-stroke curve on the left, and that the lines in crossing 
inclose an elongated oval. This special ellipse is a main ele- 
ment not only in these two characters, but also in several 
others. For example, H is made up of such an ellipse with 
an element resembling the figure 7 attached to it; two of 
these with the same 7-like form combine to make M, An 0 
with the same numeral-like terminal produces A; G takes 
the form of A with a long tail attached to it on the right; 
and Q may either appear as G with the tail turned the re- 
verse way, or as an G-with a dot and curved line attached to 
the bottom of it, as m the English capital Q, U is shaped 
like an English V with a 7-like final; V is like an A inverted, 
and consists of an ordinary pothook, to which a curve like the 
fet element in X is joined. W is a V with the first dement 
m N prefixed; and Y may best be described as a minuscular 
y enlarged; and^ it may possibly be of /^^mbiuse, we may 
I , ^ M^t W* and Z ’^1:0 


small letters, with curved rather than angular connections at 
top and foot. Perhaps the Greek is the character which 
most nearly resembles the German H, It is begun by form- 
ing a Hogarthlan line of beauty on the horizontal level of the 
writing; it then proceeds by an upward hair-stroke curve 
from right to left to the full height of a capital, ^ when the line 
circlingly returns upon itself, crosses and curves upward in a 
final hair-stroke curve. Of double letters only the first is 
written as a capital. 

We have thus endeavoured to guide the observative facul- 
ties of the student In the examination of the German char- 
acters, and to point out to him what seems to us to be the 
easiest methods of proceeding to actpiire a ready and tiuent 
practical power over the current hand employed in Germanj 
in social intercourse, counting-house, and college. We exhibit 
in our Plate the capitals and the small letters in alphabeticiil 
order. But we believe that the student who would really at- 
tain such proficiency in penmanship as would niake him master 
of German -script-craft will find it advisable to make use of 
the following hints:* — (1) Get a neatly- ruled oblong copybook, 
so ruled as at least to indicate the normal height of minus- 
cular letters — which may be made at first pretty large and 
distinct — and, using in the earlier exercises a well-pointed 
hard black pencil, proceed to work, (2) by carefully filling a 
page of script copy of each letter, as it has been analyzed in 
the foregoing paragraph, till the whole has been successfully 
gone through; (3) by diligently repeating the reproduction of 
these letters in classes, according to their likeness of form; 
(4) by copying the whole of the alphabet in its regular order; 
and (5) by proceeding in the same manner with the script 
capitals as analyzed and arranged in groups, and thereafter 
in formal order — including, of course, all double vowels and 
consonants. This preliminary, hand-disciplining training 
having been earnestly and honestly pursued, use the skill now 
gained to secure familiarity with the language and readiness 
of spelling the words most frequently met with, by (1) tran- 
scribing the lessons and performing the exercises prescribed 
in our German course, and then reproducing them from 
memory in a written form. Nothing will better fix and estab- 
lish a real knowledge of the language, and added utility will 
accrue, if the student carefully and distinctly spells and pro- 
nounces aloud and consciously the words as he writes them. 
On being read seriatim this seems as if a tedious task were 
being laid upon the learner. It will not in practice be found 
to be so; biit the interest felt in the progress made will quicken 
attention, stimulate to perseverance, and insure success. If 
thoroughly resolved to encounter with patience and earnest- 
ness the plan set before him difficulties will disappear, facility 
will be acquired by practice, and the pleasure of having 
added fresh skill to the hand, new power to the mind, and a 
wider capacity for usefulness and activity will crown the 
student’s labour with the Joy of victory. 


NATURAL PHILOSOPHY.— CHAPTER XXVIII 
VOLTAIC OR CURRENT ELECTRICITY. 

VOLTA’s HLE — THEOEY OP THE PILE — VOLTAIC CUREENT 
Airn BATTEEIES—TENSION — OHM’s LAW — UNITS OP ELEO- 
TEIOAL MEASUREMENT — JOULE’s LAW — VOLTAIC CIRCUIT 
— CHEMICAL ACTION IN THE CELL — LOCAL ACTION — AMAL- 
GAMATION — POLARIZATION — LAWS OP CHEMICAL ACTION 
IN A CELL — QUALIFICATIONS OP A BATTERY — BATTERIES 
— SINGLE-PLUin — TWO-PLUin — DRY PILE— EFFECT OP 
HEAT ON BATTERIES — DIPPERENCB OP POTENTIAL BE- 
TWEEN CURRENT AND STATIC ELECTRICITY — MAGNETIC 
EPPEOTB OP ELECTRICITY — <ERSTE3>*S DISCOVERY — GAL- 
VANOMETERS — ASTATIC COMBINATION — OHM’S LAW AP- 
PLIED TO THE POTENTIAL OP BATTERIES — CHEMICAL 
ACTION OP THE OUREBNT—VOLTAMETEBS— ELECTROLYSIS 
— QUANTITATIVE LAWS OP ELECTROLYSIS — ELECTRO- 
CHEMICAL EQUIVALENTS — THEORY OP ELECTROLYSIS — 
COMPARISON BETWEEN VOLTAMETERS AND GALVANO- 
METERS. 

Galvani, a professor of anatomy at Bologna, made the ex- 
periment which led to the discovery of dynamical electricity 
about the year 1786; Engaged in various investigations on 
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the iBfliience of eiectncity on the nervous excitability of 
animals, he observed the convulsive motions produced by 
electric discharges from a frictional machine upon the leg of 
a" dead frog. He accidentally discovered that when he con- 
nected the lumbar nerves with the crural muscles of the leg 
by a metallic circuit, consisting of a copper wire and an iron 
railing, a sudden kick took place. He attributed the motion 
to an electricity generated by the frog itself, and judged that 
this electricity passed from the nerves to the muscles by the 
metallic circuit. This view was generally received for a time, 
until Volta, professor of physics in the University of Pavia, 
demonstrated that the movement was not due to any elec- 
tricity of the muscle or nerve, but to an entirely different 
cause — namely, the contact of the dissimilar metals. Thus, 
while Galvani occupied his attention exclusively with the 
action of the nerves and muscles of the frog, Volta directed 
his experiments to determine the action of the metallic 
circuits connecting the muscles and nerves; and observing 
that the contraction of the muscles was most pronounced 
when the metallic conductor was composed of two dissimilar 
metals, he attributed the phenomenon to the metals, stating 
that the generation of electricity was due to their contact, 
and that the nerves and muscles only acted as conductors for 
the current. It was therefore reserved for Volta to lay the 
foundation of the science of dynamical electricity, a term 
which has now almost disappeared, as that which is called 
statical electricity can be converted into dynamical and vice 
versd. The contact theory which Volta propounded to ex- 
plain the action of his pile, namely, that when two dissimilar 
substances are placed in contact, one of them always assumes 
the + and the other the - electricities, was speedily dis- 
puted, especially by Fabroni, who, observing that the discs of 
zinc employed in the pile became oxidized in contact with 
the acidulated water used to moisten the cloth, attributed the 
disengagement of electricity to chemical action. In England 
this new theory was supported by Wollaston and Davy. The 
Fig 1 . constructed by Volta consisted of 

^ series, o z, of copper and zinc discs 
l)j arranged one above another in I 
w the form of a column, with moistened | 
flannel, w, or pasteboard placed between ^ 
each pair. Such a series of thirty or forty ! 
. u alternate discs, about 3 inches in diameter, 

diverge a gold leaf electroscope, the 
^ copper with ~ 

r electricity, and a slight shock will be 
felt on touching the extreme discs with 
fingers when moistened with water. 
The quantity of electricity set in motion 
by the pile is greatly increased if the 
flannel or pasteboard is moistened with 
a solution of salt and water or slightly acidulated water, 
while its intensity remains nearly the same; for when a 
single pair of the discs are placed in contact, one becomes 
electrically + and the other - to a certain limited extent, 
that is, there is a difference of electrical potential between 
them; but when a number are set up with moist conductors 
between them, the difference of potential between the first 
zinc and the last copper is increased in proportion to the 
number of pairs of plates, as all the successive small dif- 
ferences of potential are added together. 

numerous experiments on various chemical actions 
show that they are always accompanied by a disturbance 
of the electric equilibrium, though of all chemical actions 
those between metals and liquids are the most energetic 
sources of electricity, and the resultant effects follow a 
general law, that when a liquid acts chemically on a metal 
the liquid assumes the + and the metal the ~ condition. 
Frequently the electricity accompanying chemical actions 
is very feeble, and only rendered apparent by the indi- 
cations of very delicate electroscopes. For instance, the 
energetic action of sulphuric acid upon zinc evolves no more 
free dectadcity than water alone does in contact with zinc, 

; Although the theory of the chemical origin of voltaic elec- 
: tricity was support^ by Faraday’s experiments, the more 
^ recent investij^tions of 8ir William Thomson seem to deduce 
conclusicaig in favour of the contact theory, and that the 

I;' ''i' '! '‘r’ ! ‘ ’V;.: ^ ^ . 


movement of electricity in the voltaic circuit is entirely due 
to the electric difference of potential produced at the surfaces 
of contact of the dissimilar metals, and these results have 
been further confirmed by Clifton. Notwithstanding this, 
it may still be regarded as probable that the chemical action 
between the metals and the liquids of a cell contributes, at 
least in some cases, to the production of the current. 

Whatever may be the exact nature of electricity, it is now 
recognized chiefly as a medium for the transmission of force, 
or more properly of kinetic energy. The distinction be- 
tween static electricity and current electricity is similar to 
that between air at rest and air in motion. When the air is 
calm and very still, the fact is commonly expressed by saying 
there is no air, although as much air is present as when it 
is in violent motion in the form of wind, Air when in 
motion exercises considerable pressure upon any body which 
opposes itself to its motion. Electricity at rest escapes 
observation; but when, owing to a difference of poten- 
tial between two bodies in connection, it is set in motion, 
it produces the phenomena of light, heat, magnetic and 
chemical action, &c. The motion of electricity, or the 
electric current, may be produced in various ways, and 
the apparatus devised for this purpose forms three distinct 
groups, according to the nature of the means employed: 
First, apparatus in which chemical action is employed, and 
which directly transforms chemical affinity into electricity, 
such as voltaic piles and voltaic hatteries; second, ap- 
paratus which directly transforms heat into electricity, such 
as tkermo-eleciric hatteries; third, apparatus which directly 
transforms work into electricity, such as electric generators, 
which may be subdivided into magneto-electric and dynamo- 
electric machines. On the chemical hypothesis a voltaic 
battery may be compared to a source of heat, as a furnace, 
which produces by the chemical combination of the coal 
with the oxygen of the atmosphere during the process of 
combustion heat to a certain temperature, and the raising 
of a certain volume of steam to a certain pressure. In the 
battery the zinc is the fuel, the liquid is the agent producing 
combustion by which the electric current is generated, having 
a certain tension or electro-motive force, and a certain in- 
tensity, as steam has a distinct pressure and volume. 

The simplest form of battery is that with a single 
liquid, one element of which will consist of the vessel 
containing the acting materials; the zinc forming the 
-* pole of the battery; the liquid, dilute sulphuric acid; 
and a plate not attacked by the liquid, such as carbon or 
copper, which forms the 
-i- pole on receiving the 

electricity from the liquid . ■ |||| ^ \x 

by conduction. Fig. 2 / \ 

represents a simple ele- / ^ 

ment; the zinc plate, z, . : 

forms the -pole of the a | 

battery; the liquid, is one 1 l| ||■|■ ji ’ f 

' part sulphuric acid with i 1|| | !Hll|jl| » ^ 

ten parts water; the cop- \ HI Hll H 

per plate, o, receives by \ S j 

conduction the polarity \ / 

of the liquid to form the 
-h pole. On connecting 
the two plates by con- 

ducting wires, x, r, and joining the wires as at w, the 
electricity circulates as a continuous current through 
the wire in the direction indicated by the arrows. When 
the zinc plate comes in contact with the liquid a 
difference of electric tension is produced between them, 
which is called the electro-motive force of the element 
This tension, or difference of potential between the zinc and 
copper poles, is analogous to the pressure which causes water 
to flow through a conducting pipe, and the intensity of the 
current in the circuit may be considered as represented by 
the volume of water delivered by the pipe, the conducting 
wire representing the water-pipe. The wire offers a resist- 
anoe to the electric current as the pipe offers a resistance 
by friction to the passage of the water. The electric 
current circulating in the outside conductor is therefore 
influenced by three distinct elements:— 
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1. The difference of potential or tension, the cause by 
which the electric current is set up, and of which electro- 
motive force is the effect. 

2. The volume or intensity of the current, or the quantity 
of electricity traversing any section of the circuit in a unit 
of: time. 

3. The resistance of the circuit, or the resistance which 
the conductor, taking into consideration its dimensions and 
nature, opposes to the circulation of the current. 

The law which connects the resistance of the conductor, 
the electro-motive force, and the intensity of an electric 
current, has been established by Ohm, and is expressed as 

- m, . , electro-motive force t E 

follows ; — The intensity ~ j or I = 


resistance of the current’ * R’ 
therefore the intensity of a current in an electric circuit is 
in direct proportion to the electro-motive force, and in 
inverse proportion to the resistance. To measure the 
elements of an electric current, the difference of potential, 
intensity, and resistance, certain units are adopted. 

The unit of resistance is termed the ohm, which is equal 
to the resistance of an iron wire 4 millimetres diameter and 
100 metres in length, or a wire of pure copper 1 millimetre 
in diameter and 48*64 metres long. 

The unit of electro-motive force is the volt, and corresponds 
nearly to the electro-motive force generated by one Paniell’s 
element, the exact value in volts being 1*079. 




The unit of intensity is defined by Ohm’s formula 1=-^, 

R 


widest separated in the contact series. The same electro- 
motive force does not, however, always produce a current of 
the same strength. The strength of the current depends not 
only on the force tending to circulate the electricity round 
the circuit, but also on the resistance which it has to encounter 


Fig.S.'; 



and takes the name of the ampere. It is the intensity of 
current of the electro-motive force of one volt which traverses 
a conductor, whose resistance is one ohm. 

The unit of quantity is the coulomb, and represents the 
quantity of electricity which traverses, during one second, a 
conductor of one ohm resistance and a difference of potential 
of one volt. A current with the intensity of one ampere 
gives per second a quantity of electricity equal to one 
coulomb. A current with an intensity of one-hundredth 
ampke will give a quantity of electricity equal to one coulomb 
in 100 seconds. 

The farad is the unit of capacity, and represents the 
capacity of a condenser which contains one coulomb of elec- 
tricity when charged to the potential of one volt. The 
quantity of electricity contained in a condenser is propor- 
tional to the electro-motive force. In order to express 
multiples and submultiples, the prefixes me^a and micro a>ve 
used respectively. A megohm is the resistance of 1,000,000 
ohms; a microfarad is the capacity of 1-1 ,000,000th part of 
a farad, and is the practical unit of capacity, the farad being 
too large for ordinary use. A Leyden jar with a total coated 
surface of a square metre and a glass 1 mm. thick, has a 
capacity of one fifty-fifth of a microfarad. A milleampbre is 
the thousandth part of an ampere. The five electrical quan- 
tities are therefore expressed in corresponding units— electro- 
motive force in volts, resistance of conductor in ohms, inten- 
sity of the current in amperes, quantity of electricity in 
coulombs, capacity of a condenser in microfarads. The law 
discovered by Joule — that the quantity of heat or work W, 
developed by an electric circuit is proportional to the square 
of- the intensity of the current I, to the resistance of the 
circuit R, and to the time t — is expressed by the formula 
W = PR 2 {. On replacing R by its value taken from Ohm’s 
formula, W = IE, so that the work is proportional to the 
intensity of the electric current and the electro-motive force. 

When a number of simple cells are united in series (fig. 3), 
the zinc plate of one being joined to the copper of the 
next, and so on, a greater difference of potential will be 
produced between the copper plate or pole at one end of 
the series and the zinc pole at the other end, so that when 
the two poles are joined by a wire there will be a more 
powerful flow of electricity than one cell would cause. Such 
a combination of voltaic cells is termed a voltaic battery; 
and by Volta’s laws, the total electro-motive force of the 
series will be equal to the electro-motive force of one ceH 
multiplied by the number of cells; and that battery will give the 
greatest electro-motive force in which the materials used give 
0ie greatest difference of potentials on contact^ or are 


and overcome in its flow. Thus, if the cells be partly filled 
with sand or sawdust, or if the wire composing the circuit 
be very long or of a very small diameter, the action will be| 
greatly impeded, and the current be weaker although the 
electro-motive force may be the same. The liquids in the| 
battery are never such good conductors as the metals, and | 
different liquids have different resistances. For the feeble | 
electricity of the voltaic battery pure water is almost an 1 
insulator, although for the high potential electricity of thej| 
frictional machine it is a good conductor. || 

A current of electricity produced by a voltaic cell is alwaysl j 
accompanied by chemical actions in the cell, as one of th4|| 
metals must be readily oxidizable, and the liquid must btlj 
one capable of acting on the metal. Thus zinc and the othei| 
metals which stand at the electro-positive end of the contact | 
series are oxidizable ; copper, silver, gold, platinum, and I 
graphite are electro-negative and less oxidizable, and the last | 
three resist the action of every single acid. Perfectly pure ! 
zinc, when dipped alone into dilute sulphuric acid, is not 
attacked by the liquid; but ordinary commercial zinc, being j 
very impure, is dissolved away by the acid, a large quantity 
of bubbles of hydrogen gas being thrown off from the surface ! 
of the metal Sulphuric acid is a compound substance, in 
which every molecule is composed of a group of atoms — 2 of 
hydrogen, 1 of sulphur, and 4 of oxygen; the symbols for 
which are, H2SO4. The following equation expresses the 
chemical reaction by which the zinc enters into combination 
with the radical of the acid, liberating the hydrogen: — 


Zinc and sulphuric acid produce sulphate of zinc and hydrogen. 


Zn -h H2SO. 


ZnS04 + Hs. 


The sulphate of zinc produced in this reaction remains in 
solution in the liquid. When a plate of pure zinc and one of 
copper or carbon are placed side by side into a cell containing 
acid, no appreciable chemical action residts until the circuit 
is closed by joining the two plates with a wire. So soon as 
the circuit is completed a current flows and chemical action 
is set up, the zinc dissolving in the acid and the acid giving 
up its hydrogen in streams of bubbles. The bubbles of 
hydrogen are in this case evolved at the surface of the copper 
plate, and not at the zinc plate, and these chemical actions 
continue so long as the current passes. The amount of zinc 
dissolved in each cell is proportional to the amount of 
electricity which flows through the circuit, or to the strength 
of the current. The quantity of hydrogen gas evolved is also 
proportional to the quantity of zinc consumed, and also to 
the strength of the current. After the acid has dissolved a 
certain quantity of zinc it will no longer act as a corrosive 
solvent, having been neutralized and converted into sulphate 
of zinc, and then the battery ceases to act. When the 
battery circuit is not closed the current cannot flow, and 
properly speaking there should be no chemical action. 
Owing, however, to the impurities of commercial zinc, which 
contains particles of iron, arsenic, and other metals, it does 
not remain quiescent in the acid, but is continually wasting 
away and giving off hydrogen bubbles. This local action 
between the-partides of iron and the zinc particles in the 
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immediate neighbourhood causes a local difference of potential 
to he set up at the point where there is metallic contact, 
and a local current to run from the particles of zinc 
through the acid to the particles of iron, which produces a 
constant waste of the zinc when the battery circuit is open. 
In order to suspend this local action the surface of the zinc 
plates is rubbed over or amalgamated with mercury. The 
mercury unites with the zinc at the surface, forming an 
amalgam. The iron particles in the zinc do not dissolve in 
the mercury, but remain on the surface, the hydrogen bubbles, 
which form speedily, carrying them off. As the zinc in this 
amalgam dissolves into the acid the film of mercury unites 
with fresh portions of zinc, and the plate always presents a 
bright surface to the liquid. 

The bubbles of hydrogen gas liberated at the surface of the 
copper plate are found to adhere to it in great numbers, and 
to form a film over its surface, by which the effective surface 
of the copper plate is seriously reduced in a short time; and 
the reduction of the strength of the current from a battery 
which has been a short time in action is almost entirely due 
to this film of hydrogen adhering to the surface of the copper, 
A battery in this condition is said to be polarized. The 
effect of polarization is twofold: it weakens the current by 
the increased resistance offered to the flow, as bubbles of gas 
are bad conductors; and also by setting up an opposing electro- 
motive force, for hydrogen is nearly as oxidizable a substance 
as zinc, especially when freshly deposited or in a nascent 
state, and it is besides electro-positive, so that the hydrogen 
itself produces a difference of potential, tending to start a 
current in the opposite direction to that from the zinc 
to the copper. Various plans, mechanical, chemical, and 
electro-chemical, are employed to reduce or prevent the 
polarization of the cells. The mechanical means employed 
are the agitation of the liquid, or its constant circulation by 
means of siphons; the blowing of air into the liquid through ! 
a tube, or the roughening the surface of the plate, as bubbles i 
collect more freely at the points and are quickly carried up ; 
to the surface. This plan has been applied to the Smee’s ' 
cell, the silver plate having its surface covered with a rough 
coating of finely divided platinum, which gives up the bubbles 
freely,^ The chemical means employed consist in adding to 
the acid a substance capable of combining with the hydrogen 
while in the nascent state. Such substances are nitric acid, 
bichromate of potash, and bleaching powder (chloride of 
lime), but as they would attack the copper they can only be 
employed in zinc-carbon or zinc-platinum cells. Kitric acid, 
which attacks zinc when the circuit is open, cannot therefore 
be employed in the same cell with the zinc plate. In electro- 
chemical arrangements double cells are employed, and are so 
arranged that some solid metal, such as copper, shall be 
liberated at the point where the current leaves the liquid, in 
place of hydrogen bubbles. This electro-chemical exchange 
entirely overcomes polarization. 

The laws of chemical action in the cell are: — That the 
amount of chemical action in the cell is proportional to the 
quantity of electricity that passes through it— that is, to the 
strength of the current while it passes; and that the amount 
of chemical action is equal in each cell of a battery, consist- 
ing of cells joined in series, with the positive plate of one 
connected with the negative plate of the next cell, as in fig. 3. 

From what has been already stated it is evident that a 
good voltaic battery should fulfil more or less the following 
conditions: — The electro-motive force should be high and 
constant; the internal resistance should be a minimum; the 
current should be constant and free from the effects of 
polarization, not rapidly exliausted nor requiring frequent re- 
charging with liquid; it should be free from local action 
when the circuit is open; it should be durable and inex- 
pensive in construction; it should be easily recharged and 
free from corrosive fumes. No single battery yet invented 
fulfils all these conditions, though some batteries fulfil them 
better than others, and some batteries are more suited for 
one purpose than for another. For instance, considerable 
internal resistance is no serious disadvantage in the battery 
whp it is employed for telegraphing through long circuits; 
while great internal resistance in the battery would be ab- 
solutely fatal to the production of the electric light As the 


electro-motive force of a battery depends on the materials of 
the cell and on the number of cells joined together in series, 
a high electro-motive force may be obtained by selecting the 
proper substances and employing a large number of cells. 
The resistance within the cell may be reduced by employing 
larger plates and bringing them closer together, and by 
selecting liquids that are good conductors. 

Batteries may be divided into two classes — those in which 
a single liquid is employed, and those which contain two 
liquids or electrolytes. The simple cell of Volta, with its 
zinc and copper plates, has suggested the construction of in- 
numerable single-liquid batteries. In Gruickshank’s battery 
the plates are placed vertically in a trough. In WoIlaston^s 
battery, the plate of copper is of double size, bent round so as 
to be opposed to both sides of the zinc, thus diminishing the 
resistance, and the series of plates are so arranged on a cross 
frame of wood that they can be raised out of the liquid when 
the battery is not in action. In other single-fluid batteries 
copper has been replaced by electrodes of other substances. 
Walker in 1849 used plates of hard carbon instead of copper, 
increasing the electro-motive force and reducing the cost, 
and in 1857 platinized the carbon, in which form the 
single-liquid battery is still extensively used for railway 
signal service. Again, the negative electrode or positive pole 
of the single-liquid battery is now generally coated with 
substances which facilitate the discharge of hydrogen or its 
combination with oxygen to form water. The simple bichrom- 
ate of potash cell is almost the only single-fluid cell free 
from polarization, although the strength of the current is 
reduced after a few minutes action, owing to the chemical 
reduction of the liquid. It consists of a zinc plate attached 
to a brass rod, which slides up and down in a tube in an . 
ebonite or porcelain cover, so as to be more or less immersed 
in the liquid. Two carbon plates are fitted to the cover, and 
by means of strips of brass the carbon and the zinc plates are 
respectively in connection with the terminal screws, wiiich 
form the poles of the battery. The solution consists of 
bichromate of potash, 200 grammes; sulphuric acid, 150 to 
200 grammes; water, 2 litres. It is advisable to add 5 
grammes of bisulphate of mercury to keep the zinc well 
amalgamated. The electro-motive force is 1*8 or 1*9 that 
of a Saniell. When the element is closed by a wire of small 
resistance its electro-motive force increases slightly at first, 
then remains constant for some time, after which it sinks to 
liaif its original amount. 

In Sniee’s battery (fig. 4) the depolarization of the — plate 
is accomplished by mechanical means. Each element con- 
sists of a sheet of platinum placed between plates of zinc, z z, 
the liquid being dilute sulphuric 
acid in the proportion’ of one part 
acid to seven parts water. The ad- 
herence of hydrogen to the nega- 
tive plate is prevented by the 
platinum being coated with a 
deposit of finely-divided platinum, 
roughening the surface. Silver 
similarly coated is frequently used 
in place of platinum, as being less 
costly. The electro-motive force 
is considerably less than in the 
Daniell, and the battery may be 
kept in active operation for eight 
or ten days, when a sufficiency 
of acid is supplied. It is exten- 
sively used in the art of electro- 
metallurgy. Single-fluid batteries, 
with the exceptions named, have 
been replaced by batteries with 
two fluids, or by cells in which, in 
addition to the one fluid, there is a solid body, such as oxide of 
copper, oxide of manganese, or peroxide of lead, in contact 
with the carbon pole, by which depolarization is greatly assisted. 
Such batteries are termed constant, because their action 
continues for a considerable period of time without material 
alteration. The use of copper sulphate, or nitrate, was first 
proposed by Becquerel in 1829 with very satisfactory results. 
The first form of the constant battery was invented by 
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BanieU in 1836, and differed from Becquerel’s in the nature ; 
of the porous ceil, which, in the Danieil, was originally of gold- 
beater’s skin, and in Becquerel’s of kaolin. The Baniell cell 
in its present form (fig. 5) consists of a cylinder of copper, 
Fig. 6. ^7 containing a cell, of porous 

1 ' unglazed biscuit ware, which has a 

solid rod of zinc, z, supported in its 
JL centre ; the cylinder is furnished 

rrwTp ^ perforated shelf, f, at the top 

*1 r Jp of the cell, upon, which a supply of 

Pi J I S crystals of sulphate of copper is placed, 

in order that they may dissolve and 
BK replace that which is used up. The 

o contains a mixture of 

water and one . of sul- 
phuric acid, which has been saturated 
with sulphate of copper. The porous 
cell is filled with the same acid 
mixture without the copper sulphate. 
A set of ten large cells is shown in fig. 6 connected in series, 
the copper cylinders being 18 inches high, with zinc rods 
and porous cells in proportion. This forms a powerful 
voltaic arrangement, evolving 8 or 10 cubic inches of oxy- 
gen and hydrogen gases in a voltameter per minute, and 
heating to redness 12 or 14 inches of fine iron wire. It is 



the most constant in its action of all the batteries, and its 
electro-motive force is 1-12 volt. From its constancy this 
battery, made up in a convenient form, is used by the 
thousand in the telegraphic service. When the circuit of 
the battery is closed the zinc dissolves in the dilute acid in 
the porous cell, forming sulphate of anc, and liberates the 
hydrogen, which traverses the pores of the cell into the outer 
cell, where, in the sulphate of copper solution, the hydrogen 
atoms are exchanged for copper atoms, the result being a 
deposit of pure copper upon the outer copper plate. Chemi- 
cally these actions may be regarded as taking place in two 


ance, than the Daniell cell, and in which the copper sulphate 
solution gives place to nitric acid, and the copper to plati- 
num. The construction of this battery is shown in section, 
fig. 7. Each element consists of a cell of glazed earthen- 
ware or of ebonite, s, containing the amalgamated zinc plate 


2inc and sulphuric acid produce sulphate of anc and 
hydrogen (2n4*H2S04==ZnS04-f H2), and hydrogen and 
sulphate of copper produce sulphuric acid and copper 
(H2-t-0uSO4=!=HjjS04+Cu). Thus the hydrogen is electro- 
chemically exchanged for copper, and while the zinc dissolves 
away the copper increases, the dilute acid changing gradually 
into sulphate of zinc, and the sulphate of copper into sul- 
phuric acid. Ko polarization therefore takes place so long as 
the copper, solution remains saturated, 

Trouve’s moist battery is a Baniell’s battery in principle, 
actmg without a liquid. This form of battery consists of a 
round zinc disc and a copper disc placed paqsdlel to one 
another, and separated by a pile of paper discs of rather 
aller dimensions. The lower half of the mass of paper 
cs is soaked in a saturated solution of sulphate of copper, 
‘"■her half in a solution of sulphate of zinc. 

reat advantage of this new arrangement is the almost 
sponsion of the mterior work of the battery when 
as the liquids caanot easily mix owing to 


jm 




mi 




Mia« 




z, which is bent round to present surfaces to 
both sides of the inner porous cell k, which con- ^ 
tains a piece of platinum foil as the -pole. ^ The « 
solution in the outer cell containing the zinc is 
dilute sulphuric acid, one of water to four of acid. 

The inner porous cell contains the strongest nitric 
acid. The platinum plate p, of each porous cell 
is connected with the zinc of the next cell by s 
a binding screw. In this arrangement there is 
no polarization, as the hydrogen liberated by 
the action of the dilute acid upon the zinc, in pass- 
, ing through the nitric acid to reach the platinum 
pole, decomposes the nitric acid and is itself 
oxidized, producing water and liberating nitric ^ 
peroxide gas. As this gas is soluble in nitric acid, 
it does not form a film upon the surface of the platinum 
plate, and no polarization takes place, neither does it, like 
hydrogen, set up an opposing electro-motive force with the 
zinc. A Grove cell, from its small internal resistance, owinj 
to the good conducting power of the nitric acid, will furnisi 
for three or four hours continuously a powerful current, Th 
I electro-motive force of a cell is about 1*9 volt. Fifty Grok 
cells, holding about a quart of liquid, produce a current |i ; 
sufficient power to develop a brilliant electric light betwe« ■ 
carbon points. ’ || ; 

The Bunsen battery (fig. 8) is a modification of that ||. 
Grove, and is known as the zinc- carbon battery, the expe|| 
sive platinum plate being replaced by a rod or slab of ha S; 
gas carbon, 0, contained in the por- pj 3 |i 

ous cell V, and surrounded by the **' ’ , j| 

zinc plate z. The difference of . / I 

potential in the zinc-carbon combina- . y ^ 1 

tion is slightly higher than in the “n ^ I 

zinc - platinum arrangement. The w | 

chemical action of the Bunsen bat- ; S 1 j 

tery is the same as that of the Grove, ^ ^ i 

and being equally powerful, while . 

less costly, it is in general use on the 
Continent. It is not, however, so 
convenient to manipulate, owing to 
the difficulty of maintaining a good |^=^|; 
contact between the rough surface of 
the carbon and the copper connection 
with the zinc of the next cell; it is besides more expensive to 
work. The battery has an electro-motive force of 1*9 volt. 

I Warren Be la Rue has constructed a cell which is perfectly ‘ 
constant. Zinc and silver are the two metals. The zinc is 
immersed in a solution of chloride of ammonium, and the 
silver is embedded in a stick of fused chloride of silver. The i 
outer jar is 13 centimetres long and 3 centimetres in (ha- ^ 
meter. The zinc rod is not amalgamated. The liquid is a : 
solution of 23 grammes of chloride of ammonia in one litre of ^ 
water. The hydrogen evolved at the negative plate reduces ' 
the silver chloride to metallic silver, which is deposited as a ' 
porous substance, first on the surface and afterwards gradu- 
ally in the mass of the chloride of silver. This battery has no i 
local action so long as the circuit remains open, and although 
a single-liquid arrangement, it will he seen that the acting . 
agent, the chloride of silver, is a solid body, which is not dis- ^ 
solved in the liquid with wliich it is in contact, but supplies i 
the chlorine necessary for the solution of the zinc. The : 
electro-motive force is between 1 and 1*07 volt, The in- j 
terior resistance depends upon the time of action and the 
size of the elements. 

A standard cell, the electro-motive force of which is more 
constant than the Baniell cell, has been arranged by Latimer 
Clark. The element consists of pure mercury, on which 
floats a paste obtained by boiling sulphate of mercury in a 
saturated solution of zinc sulphate. The -f metal is a plate 
of zinc resting pn this paste of sulphate. Insulated wires 
from the mercury and the zinc form the connections. This* 
battery furnishes a standard of electro-motive force which is- 



battery furnishes a standard of electro-motive force 
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constant and reliable, although the battery itself is not 
adapted for continuous work. The electro- motive force is 
1*436 volt. The following numbers represent the electro- 
motive force of some of the elements most frequently used: — 

Single-duid Cells. Electro-motive force in Volts, 

Volta, Wollaston, , . . . . 1*036-0*81 

Smee, 0*64 (doubtful) 

Trouve, 2*27 -“1*77 

Two-Said Cells. 

Baniell, 1*122 

Grove, 1*934 -1*76 

Bunsen, . 1*942-1*73 

Leclanchd, 1*59 -1*46 

Niaudet, 1*63 

Be la Rue, 1*046 

Marie Davy, 1*50 

Latimer Clark’s standard, . . 1*436 

Bichromate of potash, . . . 1*9 

Zamboni’s “dry pile” consists of a number of paper 
discs, coated with zincfoii on one side and with hinoxide of 
manganese on the other, piled upon one another, to the 
number of some thousands, in a glass tube, which is pro- 
vided with a brass cap at each end. Each cap has a rod and 
knob by which the leaves can be pressed together so as to 
produce more perfect contact. The knob in contact with the 
manganese is the 4- pole, the zinc end is the - pole. Dry 
piles are remarkable for the permanence of their activity, 
which continues for years. The internal resistance is very 
great, as the moisture of the paper is very slight. The 
electro-motive force is, however, very great, and a properly 
constructed pile will yield sparks. At Oxford in the Claren- 
don Laboratory a dry pile, the poles of which are two metal 
bells, between which is suspended a small brass ball, has been 
continuously discharging itself by the oscillation to and fro of 
the ball for over forty years. The action of the pile is 
stronger in summer than in winter, and the action of a 
strong beat will revive a pile even when it appears to be 
exhausted. In the same way heat produces a stronger cur- 
rent from a cell than cold. This is due to the liquids 
being better conductors when warm, the internal resistance 
being then lessened. The electro-motive force is also increased 
by heat.. In a Daniell cell it is per cent, higher when 
raised to 100° C. In the bichromate battery 
heat has an opposite effect, the electro-motive 
force being at a temperature of 100° G. nearly ^ 

2 per cent. less. 

In all the batteries described the available 
work in the external circuit depends upon the 
number of calories produced by the combina- 
tion of zinc with the acting liquid, so that a 
battery which may render valuable services in 
telegraphy and for laboratory experiments is 
unable to supply large quantities of electricity. 

Zinc costs fifteen times as much, weight for 
weight, as coal, and generates five times less 
heat, consequently batteries are not used for electric lighting. 
The battery is employed to advantage in work where 
electricity is required more for the rapidity and delicacy of 
its action than for its efficiency. Thus it is almost ex- 
clusively applied to the production of electricity for telegraphy 
and telephony. 

The difference of potential between the poles, except in 
the case of batteries consisting of a very large number of 
cells, is greatly below that of the frictional electric machine, 
and is generally insufficient to produce any visible spark. 
In the case of a single cell or a small battery a very delicate 
test is required to detect any signs of free electricity. By 
using a very delicate condensing electroscope, carefully in- 
sulated, it can be shown that the two poles of the battery 
possess 4* and — charges. By quantitative measurements 
Ny^trom has shown that the potential of the charge of the 
plate of an ordinary electrophorus is 50,000 times greater 
than the potential of a Meidingeris element. In other 
words, to produce the same potential as that of the electro- 
phorus, bo, 000 sudh cells would be required supposing the 


insulation good ; but in practice, from the impossibility of 
obtaining good insulations, the number would be much 
greater. 

MAGNETIC EFFECTS OF ELECTBICITY — (EBSTED’s BISOOVEBY. 

The disturbing effect produced on the magnetic needle by 
lightning and the aurora borealis had long suggested that 
the agencies of electricity and magnetism were closely con- 
nected, and various theories were started to account for the 
phenomena. Magnetic properties could be communicated to 
steel bars by passing a shock of electricity through them, 
but no general law could be deduced as governing the 
polarity imparted. In 1774 Van Swinden, of Franeker, 
arrived at the conclusion that the similarity between elec- 
tricity and magnetism was merely an apparent resemblance, 
and did not constitute a true physical analogy, and that the 
two forces were different and distinct. Steiglehner and 
Hubner again maintained that both classes of phenomena 
were referable to the same agent, varying only in consequence 
of a diversity of circumstances. Thus the subject remained 
for some years after the discoveries of Galvan! and Yolta, 
which opened up the means of producing large and con- 
tinuous currents of electricity. Ritter was the first who 
approached a solution of the question. He found that a 
needle composed of silver and zinc arranged itself in the 
magnetic meridian, and was slightly attracted and repelled 
by the poles of a magnet; and that by placing a gold coin in 
the voltaic circuit it acquired 4- and — poles, and that the 
polarity so communicated was retained by the gold after it 
had been in contact with other metals, and therefore partook 
of the nature of magnetism. A gold needle, under similar 
circumstances, acquired still more decided magnetic proper- 
ties, and a metallic wire, after being exposed to a voltaic 
current, took a direction north-east and south-west. The 
theories of Ritter were, however, so vague that they excited 
no attention, and no satisfactory results were obtained until 
CBrsted, of Copenhagen, in 1819 made his famous discovery 
which forms the basis of the science of electro-magnetism 
(Ersted found that a magnetic needle, poised horizontally on 
a pivot, and moving freely in a horizontal plane, adjusts 
itself in the magnetic meridian; and that when a metallic 
wire is placed parallel to the needle at a short distance above 
it (fig. 9), and a current of electricity is passed through the 
wire, the magnetic needle no longer remains parallel to the 
wire, but at once leaves tlio magnetic meridian, and tends to 

Fig. 10. 




place itself across the wire at right angles to the direction of 
the current; and that the same effect is also produced when 
the wire is placed below the needle (fig. 10), except that the 
^me end of the needle takes a contrary direction. Also, that 
if the fcction of the current passing through the wire, as in 
fig. 9, is towards the end of the needle marked n, that end 
will be deflected in an opposite direction when the current 
passes through the wire in the direction of the s pole. Amplre, 
who employed the magnetic needle, the coil of wire, and the 
voltaic current in 1820, to transmit signals by the motion of 
the needle, suggested the following simple rule by vrMch to 
keep these movements clearly in memory: — If the observer 
considers himself to be the conducting wire np^ placed 
parallel to the needle, and that his face in every position is 
turned towards the centre of the needle, and that the current 
from the 4- end of the battery enters at bis feet and passes 
out at Ms head, then the current will be found to cause the 
deflection of the south pole of the needle towards Ms right, 
and of the north pole towards Ms left hand. When 
direction of the current is reversed the deflection of the same 
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pole of the^ needle is also reversed 5 consequently, in the 
directive action of currents on magnets, the north or marked 
pole of the needle is always dMected towards the left of the 
direction in which the current flows. 

In these experiments the magnetic needle will not assume 
a position exactly at right angles to the direction of the 
current, but take an oblique position, on account of the 
influence of the earth’s magnetism, which tends at the same 
time, in opposition to the directive influence of the current, 
to make it point north and south. The resultant between 
these two forces is therefore an oblique direction, which will 
depend for its angular value upon the relative strength of 
the two opposing forces. When the current is very powerful 
the needle turns at a large angle; but if the current is feeble 
in comparison with the directive force of the earth’s mag- 
netism, the angle of deflection is small This arrangement 
therefore becomes a ffalvanoscope and a palmnometerj or an 
indicator of the direction of a current, and also a measurer, 
by the angle of deflection, whether the current is one of 
high or low potential energy. In the simplest form of the 
apparatus, however, it is unable to detect very delicate 
currents, or to measure small differences of potential. A 
more sensitive arrangement is obtained either by increasing 
the effective action of the current or the number of turns of 
the wire round the needle, or by neutralizing the directive in- 
fluence of the earth’s magnetism upon the needle by some 
compensative arrangement. 

The principle of the galvanometer will be understood by 
supposing a magnetic needle, ns (fig, 11 ), to be suspended 
l 3 y a filament of silk in the 

Fig. 11 . plane of the magnetic meridian, 

and surrounded by a copper i 
cw _ wire, ow, forming a complete 

circuit round the needle in 
direction of its length. 

When this wire, 0 w, is tra- 
versed by a current, the direc- 
of the current in 

‘ ■ gygyy deflect 

the marked end, x, in the same direction, that is, the actions 
of the four branches of the circuit concur to produce on the 
marked end the same directive tendency. If, in place of 
only a single loop of wire, there are several turns surround- 
ing the needle in a direction parallel to its length, the action 
of the current upon the needle will be augmented and the 
deflection of the needle increased. There is, however, a 
limit to the multiplication of the coils of wire surrounding 
the needle, as the intensity of the current diminishes with 
the increased length of the circuit, owing to the resistance 
of the conductor. In order to compensate the directive 
action of the earth’s magnetism upon the galvanometer 
needle two methods are adopted. One consists in the em- 
ployment of a compensating magnet laid in the magnetic 
meridip. _ At a certain distance from the needle, by adjust- 
ment, it will be found capable of neutralizing the directive 
force of the earth’s magnetism. This form of adjustment is 
frequently employed in the reflecting galvanometer. The 
more usual method of compensation is by the employment 
of the astatic needle^ which consists of two magnetized 
needles of equal strength and size, suspended together by a 
light brass wire, with their marked poles reversed; so that 
the force urging one to set itself in the magnetic meridian is 
exactly counterbalanced by the force that acts on the other. 
The pair of suspended needles will therefore remain in any 
position in which it is set, and is independent of the action 
of the earth’s magnetism. In practice it is very ^fficult to 
obtain needles of exactly equal magnetization, and at the 
same time to fix them perfectly parallel to one another. 
An astatic pair of needles is readily deflected by a current 
flowing in a wire coiled around one of the needles, as the coil 
will pass above one needle and below the other, and therefore 
affect both alike, the needles being reversed in their poUrity. | 
astatic golvammeter (fig. 12 ), for the measurement of 
the strength of the current by means of the deflection of a 
magnetic needle, consists of an astatic pair of needles deli- 
’Ik filament, so that the lower neecfle 
covered wire, wound uptm an ivory 


frame, which carries a graduated circle, with a central slit 
parallel to the direction in which the wire is coiled. The zero 
upon the scale corresponds to the position of this slit. The 
ends of the coil wire are brought out to two terminals for 
connection to the battery or circuit. In using the instrument 
the movable hook which supports the silk fibre is turned until 
the end of the needle corresponds to the zero. When a current 










is sent through the wire coils, the needle is deflected to the right 
or left over the graduated scale. If the deflections are small, 
some 10 or 15 degrees, they are very nearly proportional to 
the strength of the currents that produce them; consequently, 
a current giving 8 degrees will be approximately four times 
as strong as a current which only deflects the needle through 
2 degrees. When the deflections exceed 16 degrees, only a 
pa^’fc of the force of the coils acts upon the needle, since the 
poles are no longer within the coils; it is then necessary to 
calibrate the galvanometer — ^that is, to determine by com- 
parison with a standard instrument to what strength of 
current particular deflections correspond. Thus, if a deflec- 
tion of 35 degrees on a particular galvanometer is the result 
of a current of one-hundredth of an ampere, a current of that 
strength will always produce on the same instrument the 
same deflection, unless the torsion force of the fibre or the 
intensity of the magnetic field is altered. 

For the purpose of comparing two currents, the differential 
gahanometer is frequently employed, in which the coil con- 
sists of two separate wires of the same kind and diameter, 
carefully insulated from each other, wound side by side, and 
provided with terminal screws, so that separate currents 
can be passed through each of them. If two equal currents 
are sent in opposite directions through these wires, the needle 
will remain stationary. If the currents are unequal, the 
needle will be moved by the stronger current, with an inten- 
sity corresponding to the difference of the strength of the two 

■currents. ■ ■ ■ ■■■ ■ ' ' 

The tangent gahanometer (fig. 13) is an instrument based 
upon the principle that when a magnetic needle is suspend^'’ 
the centre of a. voltaic current, the strength of the curr 
proportional to the tangent of the angle of deflection, pro 
the dimensions of the needle are sufficiently small 
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pared with the diameter of the circnit, so that its poles are 
never far from the centre and do not extend into the regions 
where the magnetic force is variable. Consequently, what- 
ever magnetic force the current in the coil exerts on the 
needle is always exerted normally to the plane of the ring, 
and at right angles to the magnetic meridian. Therefore a 



current flowing through the coil will deflect the needle through | 
an angle, in which the tangent of the angle of deflection is i 
proportional to the strength of the current. ' 

The instrument consists of a copper ring o, 12 inches in 
diameter, and about an inch in breadth, mounted vertically 
on a stand provided with three levelling screws. The lower 
half of the ring is fitted in a semicircular frame of wood to 
keep it steady. In the centre of the ring a delicate magnetic 
needle is suspended, the length of which does not exceed one- 
tenth or one- twelfth of the diameter of the circle. Under- 
neath the needle is a graduated scale. The ends of the 
ring a, c, are prolonged to the two terminals 5, by which it 
can be connected with a battery or cell. The circle is placed 
in the plane of the magnetic meridian, and the deflection of 
the needle is directly read off on the scale, its corresponding 
value being obtained from the table of tangents. 

The field due to a current passing round the circle is very 
uniform at and near the centre, and the lines of force are 
there normal to the plane of the coil. In using the tangent 
galvanometer, if a certain battery give 10 degrees on the 
galvanometer, and a second battery give 25 degrees, the 
strengths of the currents will be in the proportion of tan 
10 to tan 25 degrees; or, if current C produces x deflection, 
and current C' produces x* deflection, 0 : G' : ; tan x : tan af. 

The dnt g(dvanometer is another form of apparatus for 
measuring currents of high potential, and has the advantage 
of being more sensitive than the tangent galvanometer. 
Any sensitive galvanometer may be used as a sine galvano- 
meter, provided the frame on which the coils are wound can 
be turned round a central axis. It consists of a circular 
frame (fig. 14), round which are several turns of thick in- 
sulated copper wire, the two ends of which terminate in 
binding screws. On a table in the centre of the coil is 
horizontally fixed a magnetic needle. A second light alu- 


minium needle is fixed at right angles to the first, to serve 
as a pointer over the graduated scale. The coil and needle 
both revolve on a central axis furnished with a vernier in 
connection with the fixed horizontal index. In using the 
instrument the coils are first set parallel to the needle. On 
a current passing through the coils the needle is deflected. 
The coils are then turned until they coincide with the vertical 
plane passing through the needle. This angle is read off on 



the lower horizontal scale. The angle of deflection, and 
hence its sine, being known, the strength of the current in 
the coil is proportional to the sine of the angle through 
which the coil has been turned. 


TABLE OF NATUBAL SINES AND TANGENTS. 


Arc. 

Sine. 

Tangent. 


0® 

0-000 

0-000 

90° 

1 

•017 

•017 

89 

2 

•035 

•036 

88 

3 

•062 

•052 

87 

4 

•070 

•070 

86 

6 

•087 

•087 

85 

6 

•105 

•106 

84 

7 

•122 

•123 

83 

8 

•139 

•141 

82 

9 

*166 

•158 

81 

10 

•174 

•176 

80 

15 

•259 

•268 

75 

20 

•342 

•364 

70 

25 

•423 

•466 

65 

! 30 

•600 

•577 

60 

35 

■574 

•700 

I 66 , 

40 i 

•643 

•830 

60 

46 

•707 

1-000 

1 45 

60 

•766 1 

1*192 

1 40 

55 

•819 

1*428 

36 

60 

•866 

1*732 

30 

65 

•906 I 

2*145 ! 

26 

70 

•940 i 

2*747 

20 

75 

•966 

3*732 

15 

80 

•985 

5-671 

10 

81 

•988 

6-314 

9 

82 

•990 

7-116 

8 

83 

•993 

8*144 

7 

84 

•996 

9*514 

6 

85 

•996 

11-43 

5 

86 

•998 

14*30 

4 

87 

•999 

19*08 

a 

88 

•999 

28*64 

2 

89 

•999 

57-29 

1 

90 

1*000 

Infinite 

0 


Cosine. 

Cotangent 
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The strength of currents which last only a very short time 
is measured by a hallistic gaZmnometer^ in which a long and 
heavy needle swings slowly round. In this movement the sine 
of half the angle of the first swing is proportional to the quan- 
tity of electricity that has flowed through the coil. The charge 
of a condenser may be measured by discharging it through the 
instrument. 

For galvanometers of exceeding delicacy the moving parts 
must be made both small and light. As the angular motions 
of a very small needle will not be easily read off by the eye, 
an index of some kind must be employed to register its 
movements. SirW. Thomson has devised a very sensitive instru- 
ment, termed the mirror galvanometer (fig. 11, Plate XXV). 
The body of the instrument, b, containing the coil, is sup- 
ported on three screw-adjustment feet. The magnet itself is 
made of a piece of fine watch-spring three-eighths of an 
inch long, weighing about a grain, and it is attached to the 
back of a very small and very slightly concave mirror of thin 
silvered glass, not larger than a threepenny piece. The 
mirror is hung within the coil, shown in section in fig. 12, 
by a single fibre of cocoon silk. A curved magnet, e, which 
is employed to counteract the earth’s magnetism or to direct 
the needle, is carried upon a vertical support attached to the 
body of the instrument. This adjusting magnet is capable 
of being turned in any direction, and may also be advanced 
or removed further from the coil, according as it is slid up or 
down the rod. The small magnet is therefore capable of 
very delicate adjustment. Opposite the galvanometer, at a 
distance of about 3 feet, is placed a scale with the zero in 
the centre and the graduations extending on each side. A 
beam of light, b, from a paraffin lamp situated behind the 
scale, passes through a narrow slit under the zero of the 
scale, and falls on the mirror, which reflects it back in 
the direction b' on to the scale in the form of a well-defined 
spot of light if the scale is adjusted to suit the focus of the 
mirror. The adjusting magnet, e, enables the reflected spot 
of light to be brought to the zero point at the middle of the 
scale. The feeblest current passing through the coil will 
cause the spot of light to deflect to the right or left. The 
infinitesimal current produced by dipping the points of a- 
brass pin and a steel needle into a drop of salt water will 
send the spot of light flying right across the scale. For 
more delicate work a pair of astatic needles is used, each 
being surrounded by its coil, the mirror being attached to 
one of the needles. In using such sensitive galvanometers 
care must be taken not to pass strong currents through 
them, for even if they are not destroyed the deflections of 
the needle will be too large to afford accurate measurements. 
In order to modify the strength of the current a shunt is 
employed, the resistance of which bears a known ratio to 
the resistance of the instrument. The greater part of the 
current flows through it, only a small portion actually 
traversing the coils of the galvanometer. 

STEEKGTH OF OUERENO? — OHm’s LAW. 

Ohm’s law, first deduced by him from theoretical consider- 
ations, has by the researches of Laniell, Pouillet, De la Rive, 
Wheatstone, and others, become of great practical importance 
in determining the best arrangement of a battery to obtain 
the greatest effect in any given case. Ohm laid down the 
important laws that (1) the strength of the current is equal 
to the electro-motive force divided by the resistance; and (2) 
that the strength of a current is inversely proportional to the 
length of the conductor, and directly proportional to its 
section and conductivity. 

In a voltaic battery made up of a number of elements, the 
strength of the current is equal to the sum of the electro- 
morive forces of all the elements, divided by the sum of the 
resistances. In^ an ordinary element or cell two resistances 
have to be considered: the internal resistance of the liquid 
conductor between the two plates, and the external resistance, 

. or ^that offered by the conductor which connects the two 
plates outside the liquid. This conductor may be wholly of 
metal, or partly of metal and partly of liquids to be decom- 

■ If 0 is the strength of current, E the electro-motive 
R the resistance of the cell, and r the external re- 
sistance, Ohm’s formula becomes But if num- 


ber of elements are connected up together, there will be n 
times the electro-motive force, and n times the internal resist- 


ance; therefore the formula becomes C = 


nB>+T 


If the 


external resistance r is very small, being a short length of 
thick copper wire, it may be neglected in comparison with 

■w F F 

the internal resistance, and the formula becomes C = — 

?iR R- 

Consequently, in this case a battery consisting of a number of 
elements produces no greater effect than a single element. 

When the external resistance r is very great, as when the 
current has to traverse a long telegraph circuit, or is required 
to produce the electric light, then an advantage is gained by 
employing a large number of elements, the formula being 
wF ° 

G = But now, as r is very great as compared with 

wR, the latter may be neglected, and the formula becomes 
0 = which means that the strength is proportional to 

the number of elements within certain limits. 

When the plates of an element are made m times as large, 
the electro-motive force is not increased, as this depends on 
the nature of the metals and of the liquid; hut the resistance 
is m times less, as the plate surface is m times larger; the 

formula then becomes C 

increase in the size of the plate, which is the same as a de- 
crease in the internal resistance, does not increase the current 
strength to an indefinite extent, as ultimately the resistance 
R disappears in comparison with the resistance r, so that the 


strength continually approximates to the value C= 


E 


Ohm’s 


law applied to the potential of a battery is as follows: — 

If there is taken a battery of six elements, it may be con- 
nected up in any one of these four ways — 

1. In a single series, the Z of one element being united to 
the 0 of the second, and so on, 

2. In a system of three double elements, each element 
being formed by joining two Z’s together, and the two O’s of 
this double element to the two Z’s of the next two, and the 
two C’s of this second double element to the two Z’s of the third 
pair, of which the two C’s are united. 

3. In a system of two triple elements, each of which con- 
sists of three of the original elements joined, so as to form 
one of three times the surface. 

4. In a system equivalent to one large element, all the six 
Z’s being joined together, and all the C’s being united, so as to 
form a single pair of six times the surface. 

With a series of twelve elements there are six different 
combinations, and so on for any increased number of cells. 

If, in the case of the battery composed under the first 
arrangement, the internal resistance, R, of each element is 
represented by 3, and the external resistance, r, is represented 

by 12; then C= Jl-=— =S 
' ' eR+r 6x3-1-12 30 

In the second arrangement the electro-motive force would 
be that of each element, and there would be also an internal 
resistance, R, for each element, which would, however, be only 
half, as the surface of the plate is doubled. In this case the 
strength of the current would be 

3R 9 33 ’ 

T+12 

consequently this arrangement of the cells decreases the 
strength of the battery. 

. If with the same elements the external resistance, r, is 
taken as only 2, then the values will be respectively 

6xB 6E o /u SB ^ 6E 6E 

6x3 + 2““ 20’ “9T4"”i3* 

a +2 


0 ==- 


The latter arrangement in this case therefore gives the 
highest potential If the external resistance, r, is taken as 
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9, it will be seen that the potential in both cases is the 
same. Prom this it follows that by altering the size of the 
plates or their arrangement, an increase or diminution of 
poteiitial is obtained according to the relation between R 
and n 

In any given combination the maximum effect is obtained 
when the total internal resistance of the elements is equal to 
the resistance of the conductor connecting the two terminal 
plates outside the batterg, ' If the total number of cells for 
any given combination be K and if n be the number of 

elements connected in series, then — will be the number of 

n . ' ■ 

elements arranged abreast or in parallel; and if e is the 
electro-motive force, r the resistance of one cell, and I the 
external resistance, then the potential of the current will be 


C- 


ne __m __ e 

nr rffr nr I 

1+^ N+ir- 


The potential of G is therefore at a maximum when ^ 4- A 
^ nr I rl N n 

IS a minimum. But as is a constant, the 


N 




sum ^4- A is a minimum when ^=A or when ™ == Z 
N n N n N 

which is when the total internal resistance of the battery is 
equal to the external resistance. Consequently, from the 

above formula the best effect is obtained when n 

CHEMICAL EFFECTS OF THE OTJEEEKT. 

Besides the chemical action which takes place inside the 
cells of the battery, and which always accompanies the pro- 
duction of a current, chemical actions are produced outside 
the battery when the current is passed through certain liquids. 
The action of the current in regard to liquids is various. 
Some liquids have no conducting power, such as petroleum, 
turpentine, and certain oils. Other liquids are capable of 
conducting a current without undergoing decomposition, such 
as mercury and other molten metals; while others again not 
only conduct the current, but at the same time undergo 
decomposition. To this class belong the dilute acids, solutions 
of the metallic salts, and various fused solid compounds. The 

decomposition of water into 
its constituent elements by 
the action of a voltaic cur- 
rent passed through it, was 
discovered by Carlisle and 
Nicholson in 1800. The 
constituent gases appeared 
in bubbles at the ends of 
the electrodes immersed in 
the liquid. The oxygen 
gas appeared at the elec- 
trode where the current en- 
tered the liquid, and the 
hydrogen bubbles on the 
electrode by which it left 
the liquid. This process of 
decomposing a liquid by 
means of an electric cur- 
rent was called by Faraday 
cZ^dZroZyworelectricanaly- 
sis, and those bodies which 
are capable of decomposi- 
tion electrolytes. The wire 
by which the current enters 
is called the mode^ and the 
one by which it leaves the 
f'lmlhode. Absolutely pure 
water is a non-conductor, 
but its resistance is greatly 
reduced by the addition of 
a few drops of sulphuric or 
hydrochlbric add. The apparatus employed for the decomposi- 
tion of water is termed a voltameter; it consists of two glass 





tubes (fig. 16) closed at one end, which having been filled 
with water, are inverted into a glass vessel full of water. The 
tubes receive the gases evolved by decomposition of the 
water at the two platinum electrodes in connection with the 
battery inserted in each tube at the bottom end. The wires 
f f\ from the electrodes lead to the battery. In the process ‘ 
of decomposition of water there will be nearly two volumes of 
hydrogen gas (H) evolved at the kathode, for one of oxygen (0) 
evolved at the anode. This circumstance corresponds with 
the chemical composition of water, which consists of the two 
gases combined in the proportion of two volumes of hydrogen 
to one volume of oxygen. This proportion is not accurately 
maintained by electrolysis, as a small quantity of hydrogen is 
at first absorbed by the platinum electrode, and also about 
1 per cent, of the oxygen is given off in the denser allotropic 
form of ozone, which is slightly soluble in water, and from its 
density occupies less space. The electrolysis of water is ex- 
pressed as follows : — HgO = Hs 4* 0. Water yields two volumes 
of hydrogen and one volume of oxygen. 

In the electrolysis of water or other liquid, the atoms 
which are separated one from another, and invisibly carried 
by the current to the electrodes where they are deposited, 
are of two orders— one division travelling to the anode, the 
other to the kathode. Those which travel to the anode are 
termed anions^ and those which travel to the kathode 
kathions^ the atoms themselves being ions. The anions are 
considered to be electro-negative, because their motion is 
towards the + pole of the battery; the katbions are for the 
opposite reason supposed to be electro-positive. Hydrogen 
and metals which move apparently in the same direction as 
the current are kathions, and are deposited on the electrode 
where the current leaves the liquid. Oxygen, chlorine, &c., 
are anions, being deposited bn the electrode by which the 
current enters the liquid. 

The quantitative laws of electrolysis are — first, that the 
amount of chemical action is exactly equal at all points of a 
circuit; for, if two or more electrolytic cells are connected up 
in different points of a metallic circuit, the chemical action 
developed by the current will he the same in each cell, as the 
same amount of electric current flows past every point of the 
circuit in the same time. Thus, if all the ceils contain 
acidulated water, the volume of hydrogen set free will be the 
same in each cell; or if they contain a solution of sulphate of 
copper, the same weight of copper will be deposited in each; 
and when some of the cells contain acidulated water, and 
others a solution of sulphate of copper, the volumes of hydro- 
gen developed, and the weights of copper deposited, will be in 
chemically equivalent quantities. Again, the number of ions 
or atoms liberated at an electrode in a given time is propor- 
tional to the strength of the current flowing through the 
circuit. Consequently, a current of two ampbres will accom- 
plish twice the amount of chemical decomposition that a 
current of one ampere will in the same time. Again, the 
number of ions liberated at an electrode in a second, is equi- 
valent to the strength of the current multiplied by the 
electro-chemical equivalent of the ion. One coulomb of elec- 
tricity passing through water liberates *000010352 gramme 
of hydrogen; consequently, a current of C amperes will 
liberate Gx *000010352 grammes of hydrogen per second. 
The value *000010352 gramme is termed the electro-chemical 
equivalent of hydrogen. When the chemical equivalents of 
other elements are known, their electro-chemical equiva- 
lents are easily ascertained. Taking copper, the chemi- 
cal equivalent of which is 31*5, by multiplying this by 
*000010352, the electro-chemical equivalent of copper is 
*0003261 gramme. 

The weight of any given ion set free from an electrolytic 
solution, by a current of a given strength daring a given 
time, is represented by the formula w^zQt^ where 0 is the 
strength of the current in amperes, t the time in seconds, 
z the electro-chemical equivalent, and w the weight in 
grammes of the element liberated. By this formula, there- 
fore, the weight in grammes of an element which has been 
deposited by electrolysis is determined by multiplying its 
electro-chemical equivalent by the strength of the current 
in amperes, and by the time in seconds during which the 
current flows. 
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BtEOTRO-CHBMICAL BauiTALBNTS. 


'/Name. ■ 

Atomic 

Weight. 

Valency. 

Chemical 

Equi- 

valent. 

Electro-Chemical 
Equivalent 
in Grammes 
per Coulomb. 

Ehctro-positim — 





Hydrogen, \ . : . 

1*0 

1 

1*0 

*000010352 

Potassium, . . . 

39*1 

1 

39*1 

•0004047 

Sodium, . . . . 

23*0 

1 

23*0 

*0002381 

Gold, . . . . . 

196*6 

3 

66*5 

•0006780 

' Silver,'. . . . . 
Copper (Cupric), . 

108*0 

1 

108*0 

•0011180 

63*0 

2 

31*5 

•0003261 

Mercury (Mercuric), 

200*0 

2 

100*0 

•0010351 

Tin (Stannic), . . 

118*0 

4 

29*5 

•0003054 

Iron (Ferric), . . 

56*0 

4 ■ 

14*0 

•0001449 

Iron (Ferrose), . . 

66*0 

2 

28*0 

*0002898 

Nickel, . . . . 

69*0 

2 

29*5 

•0003064 

: Zinc, ..... 

65*0 

2 

32*6 

•0003364 

Lead,-. . . . 

Bkctro-negative — 

207*0 

2 

103*5 

•0010684 





Oxygen, .... 

16*0 

2 

8*0 

•0000828 

Chlorine, . . , . 

35*5 

1 

35*5 

•0003675 

Iodine, .... 
Bromine,. . . . 

127*0 

1 

127*0 

•0013147 

1 80*0 

1 

80*0 

*0008282 

Nitrogen, ... . 

14*0 

3 

4*3 

•0000445 


In chemical decompositions effected by the electric current 
there is not only a separation of the elements, but likewise 
a transfer of one to the + and the other to the — electrode. 
This was demonstrated by Davy, who placed a solution of 
sodium sulphate in two capsules connected by a thread 
of asbestos moistened with the same solution; on immersing 
the 4- electrode in one capsule and the - in the other de- 
composition took place, and after some time the soda was 
found in one and the sulphuric acid in the other capsule. 
In a second experiment solution of sodium sulphate, dilute 
syrup of violets, and pure water were respectively placed in 
three glasses, and connected together by the moistened 
asbestos threads, as in fig. 16. A current was then passed 


Fig. 16. 



from the glass containing the water to that containing the 
sulphate. In the course of time only soda remained in 
the glass, the acid having been transported to the glass 
containing the water, which was -f. On reversing the 
direction of the current the soda was found in the water, 
the acid being left in the glass; but in both cases neither 
the passage of the acid, nor that of the base through the 
glass containing the syrup of violets, caused any change in its 
colour. The theory of electrolysis put forward in 1806 by 
Grotthixss explains this phenomenon. Assuming that in 
every binary compound, or body which acts as such, one of 
the elements is electro + and the other electro then, 
under the influence of the contrary electricities on the liquid 
in which they are immersed, a series of successive decomposi- 
tions and recompositions from one pole to the other is set up, 
so that only the elements of the terminal molecules do not 
recombine, and remaining free appear at the electrodes. In 
the case of water, which is composed of one atom of oxygen 
and two atoms of hydrogen, the first being electro-negative 
and the second electro-positive, the oxygen of the molecule 
in contact with the 4* pole is attracted and given off at 
the 4“ electrode, and the hydrogen is repelled and at once 
unites with the oxygen of the next molecule of water (as re- 
presented by the half-shaded circles in fig. 17), and the hydro- 
gen of this with the oxygen of the next, and so on to the — 
electrode, where the last atoms of hydrogen become free and 
appear as bubbles of gas. This theory also applies to the 
metallic oxides, to the acids, and salts, and will explain the 
reason that the symp of violets become neither red nor green. 
Claute has applied this explanation to the modeija thepjy 


of the constitution of liquids, which supposes that in the 
usual state of a liquid the molecules are always in movement 
among themselves, and their constituent atoms likewise in 
movement, and that these molecules and atoms are contiau- 

■ Fig 17. ■ 

ICCDCCCCCCCI 

HOHOHOHOHO HOHOHOH'OHO 

ally separating and recombining into similar groups, their 
movements taking place in every possible direction through- 
out the liquid. Under the influence of an electro-motive 
force it is assumed that these actions are controlled in direc- 
tion, so that V7hen an atom separates from a group in the 
course of the usual movements, it will tend to move toward 
either the anode or kathode, and if the current is sufficiently 
powerful to prevent recombination these atoms become perman- 
ently separated, and accumulate around the electrodes (fig. 17). 

In using the voltameter to determine the intensity of 
a current, there is the objection that it does not indicate 
the strength at any given moment, as to obtain measurable 
volumes of gas the current must have some duration of action; 
and again, it gives no indication of any change which may 
take place in the current during this time, but only the mean 
intensity. It likewise offers great resistance, and can only be 
employed with strong currents. The indications of the volt- 
ameter are governed by the acidity of the water, the intensity 
of the current, and the distance and size of the electrodes. 
Measurements of the strength of a current by the deflections 
of a magnetic needle are therefore more accurate than by 
chemical means. Such indications, however, vary with the 
force of the earth’s magnetism in different places, with the 
diameter of the galvanometer coil and the number of turns 
of wire, and the indications only hold good for the specific 
instrument used. The indications of the two instruments 
may, however, be compared with one another, if both are 
simultaneously placed in the circuit of a battery, and both 
the deflection of the needle and the volume of gas liberated 
in a given time are noted. 


LOGIO.-~CHAPTEB XIII. 

THE EELATIONS BETWEEN INBITOTION AND SYLLOGISM, ANTE- 
OBDENOB AND CONSEQUENCES — CAUSE AND EPPEOT — THE 
BULBS AND RESULTS OP INDUCTIVE RESEARCH. 

Inductive research is man’s method of endeavouring to trans- 
form the contingent truths of experience into the necessary 
truths of science. Facts which happen uniformly and invari- 
ably in the same manner and succession in precisely similar 
circumstances are those alone which can be included under 
the philosophic idea of law. Of course, experiences come to 
us as individual facts, but by the constancy of the impressions 
they make on us, and the lengthened and varied observation 
to which, by ourselves or others, they are subjected, these in- 
dividual experiences become wrought together in our minds, 
by association, into a native and necessary oneness to which 
we give a name, and of which, in so doing, we constitute a 
class under and into which we gather all those experiences 
that impress us with a sense of their similarity, and from 
which we separate and set apart all that is found dissimilar 
or irrelevant Thus, having (1) observed and experimented on 
a sufl&cient number of the well-ascertained facts of experience, 
(2) subjected to analysis all the phenomena they appear to 
exhibit, and separated all that are found to have no natural 
and invariable connection with each other, and (3) made, 
in memory or otherwise, a true and faithful record of all 
actual qualities and characteristics included in the idea these 
originate, form, and recall, we register and combine them all 
in some definite name. Then our nomenclature — aggregat- 
ing, as it does, every class into a whole, because the individ- 
uals included in and under it possess some positive and 
special characteristics or manifest some distinct analogy in- 
ducing us to think of thetn as one whole — compels us tc 
regard this class as one regarding which certain affirmations 
are and in that veiy act Enforces , the conception of 
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quite a different class in which resemblance to this either 
does not subsist or contrary qualities are manifest. Here 
affirmation and negation are possible, and here the syllogism 
enables us to test (Le, make a mental experiment) by some 
appropriate middle term whether our (expressed or implied) 
affirmations or negations are correctly made and hold true in 
experience as well as in thought. 

When a philosophic thinker is struck by the observation 
of any remarkable phenomenon, he feels impelled to ask — 
Can I get the opportunity of reobserving this fact ? or can I 
reproduce the phenomenon by a faithful and accurate repro- 
duction of the circumstances, in order that I may know on 
what its occurrence, and if possible its recurrence, depends ? 
Thus he seeks an explanation of any phenomenon in an in- 
vestigation of its immediately antecedent or nearest discover- 
able proximate cause. Here, again, we require to separate 
the special phenomenon to be examined into from anything 
extraneous with which it may be accidentally associated; 
and here, also, we find it needful to adopt an affirmative 
and a negative demarcation, and by a proper adoption of 
some method of proof — really a middle term — to determine 
between the intrinsic and the extraneous, and must adopt 
the syllogism as the regulative form for doing so. Not only 
in securing the properly authenticated consilience of facts in 
affirmative conclusions, but also in making sure of the accu- 
rate decomposition and trustworthy analysis of facts, we re- 
quire to put our investigative inquiry through some inter- 
mediary form of proof in such a way as to enforce, if possible, 
an affirmative or negative conclusion. In all our researches 
regarding either the invariable connections of phenomena — 
that is, into (1) the immediate (or nearest proximate) occasion- 
ing, (2) the conditioning, (S) the prevenient, and (4) the con- 
current antecedents of any (uncounteracted) cause or conse- 
quence — or the invariable disconnections of cause and effect 
— i,e, of the definite and clear absence of any (given, known, 
or suggested) phenomena from the entire series of the pre- 
cedent (or it may be concomitant) phenomena, among which 
that under consideration became manifest as an effect — we 
must bring our views to the test of ^es or no by a middle 
term, through which the relation or 2 Vrelation is proved. 
Should the state of the question, when properly tested, fail to 
yield a conclusion in A or E, and enforce our acceptance of 
one in I or 0, then we require to re-examine our data in 
regard to (1) the concomitant increase or decrease of the 
intensity of an effect with the increase or diminution of cer- 
tain antecedents, including the proportionality of consequence 
to cause in such cases as show the direct and unimpeded 
action of certain invariable antecedents, and (2) the cessation 
of the investigated effect on the withdrawal or non-operation 
of certain antecedents. The results of these reinvestigations 
will enable us to attain, in the first instance, conclusions in 
I or 0, and show the advisability of resuming research, so as 
to narrow the inclusiveness of the all or none of our former 
generalizations, till we have found a definite classification, in 
regard to which, on re-testing, we can deduce conclusions in 
A and E. J ust because the human mind desires to convert 
as many as possible of the contingent truths of experience 
into the necessary truths of science, it is intolerant of excep- 
tions — for any exception within a universal would be a con- 
tradiction. 

Science is impatient of exceptions, insists on eliminating 
them, indicating them distinctly if single, and, if several, 
arranging them in sub-classes regarding which specific 
affirmations and negations can be made. It insists on 
knowledge being precise and certain. But in the actual 
experience of man knowledge varies much in precision and 
certainty. We have, for instance, very precise and certain 
information regarding the size, motions, and phenomena of 
the heavenly bodies; but regarding meteorological pheno- 
mena, climatic change, &c., we have not, as yet, attained 
certain scientific knowledge, nor have we the grounds for 
making precise statements. When knowledge has attained 
its maximum of precision and certainty it forms science. 
Induction is the means by which experience is transformed 
into science. Induction reveals (1) the coexistences of things 
and qualities, and leads to classification; (2) the similarities 
of things, and leads to analogy; and (Z) the causes of things, 


and leads to science. Classification examines, divides, sub- 
divides, groups, and arranges the objects of experiences. 
Analogy, by bringing the grounds of similarity and dis- 
similarity strongly before the mind, induces the idea of a 
relation among the like, and conflict or irrelation between 
like and unlike. The analogy extends from likeness of 
quality (examples and instances) to likeness of relations 
(hypotheses) and likeness of successions (causative infer- 
ences). Experiences of similar quality are expected to be 
the results of similarities of antecedence, and to issue in 
similarities of consequence. Such invariable sequences of 
relation are called laws, and we designate that one (or more) 
of the invariable antecedents (or those) which essentially 
precedes the occurrence of any phenomenon or series of 
phenomena, the cause (or causes) of the sequence. The 
antecedent is all that must exist or coexist in a particular 
manner prior to the resulting of any effect; the cause is 
that antecedent or set of antecedents from which an effect 
follows, and without which it cannot, so far as w^e know, 
happen. A law, in the inductive sense, is a statement of 
the invariable relations between the causes and effects of the 
facts we see. A reason is a statement possessed of such 
convincing force as to satisfy the mind regarding the 
adequacy of a cause (in its insilience or single direct action, 
or in its consilience or co-operative activity) and the appli- 
cability of a law — as (1) regulative of the events of experi- 
ence, or (2) sufficient as an explanation to the curiosity of 
the mind regarding any causative activity in nature. 

In induction we pass, by inference, from the accurately 
known (i.e. the sufficiently explained) to the unknown, or 
rather the not-imderstood relations of phenomena only some- 
what known. Experience gathers, but induction uses facts. 
The constructive genius of a thinker, following out some more 
or less definite idea, selects that quality in a fact which unites 
and groups them. Knowing (or accepting as a general 
principle) that the operations of nature, so far as experience 
extends, proceeds on a uniform plan, and that all well- 
grounded instances of expectancy, based upon that same- 
ness of the order of things, have been justified in their 
results, he assumes (1) that similar causes — unless counter- 
acted hj some other equally powerful and immediate cause-— 
will be followed by similar efiects; (2) that any similarly 
co-operating sum of causes, similarly concurrent and im- 
mediate in activity, in a similar condition of facts will pro- 
duce similar results; (3) that whatever modifications in the 
activity or application of immediate proximate single or 
concurrent causes may take place, a proportionate modifica- 
tion is to be expected in the effect; (4) that if the direct 
cause of any effect operate through any intermediate means, 
or manifest itself as the agent in the communication of 
energy to a series of causations, these means or series 
must be taken into account as intervenient; (5) that if any 
preventive cause is introduced between the operant cause 
and the generally resulting effect, that interfering cause 
must be reckoned for, as either in whole or in part affecting 
the result; (6) that though similar effects may result from 
apparently different causes, either distinct, in alternation, or 
in combination, we may reason regarding cause and effect, 
from cause to effect or from effect to cause, to ascertain 
what efiects they produce in common, and what divergent 
effects, for the better determining of the specific causes of 
any one or more of those similar effects, and, if possible, 
separate in thought unique, simultaneous, and joint causa- 
; tion. Any facts so connected (originating proximate cause) 
i as antecedent and (immediately resulting, though not ulti- 
mate) consequent are regarded as bearing towards each other 
the relation of carnation. 

Causation is a word of many implications. In looking at 
a statue, for instance, we may say, the proximate invariable 
antecedent cause is the sculptor. He is, in one sense, the 
efficient cause; but his tools, or those of his workmen, and all 
the mechanical appliances required to excavate, move, pre- 
pare, and work the marble, let us say, constitute instrumen- 
tal causes. The sculptor’s special skill in design and craft 
of chisel, the position to be occupied by the statue, the 
nature of the block on which he works, and the purpose to 
be kept in view in its productions^ constitute cmditionin^ 
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causes. The constructive ideal or plan of the work, suggest- 
ing or prescribing and regulating the form or pattern to be 
followed, operates as the formal cause. The motive of the 
work, that which led to its being fashioned, is an occasioning 
cause, and tiie purpose to be accomplished by the production 
of the work {i,e. the aim of the promoters, if any, of the work) 
require us to recognize a final cause. But the motive and 
the purpose have a prevenient existence, and constitute an 
essciting cause. How many of these “ things apt, thoughts 
fit” — circumstances of time, power, and place, and “place with 
wishing” — must “ cohere and jump ” before all is found con- 
venient for the completion of the whole varied series of causa- 
tion which the statue represents and embodies in order that 
it might become that marvel of art and thing of beauty which 
has sprang into being as the effect of these several causes 
working some direct, some consilient — and it might be some 
lesilient as well — but all influencing the production, as it is, of 
the “confixed” marble. In asking for as well as in speaking of 
causes we require to keep in view the specific cause sought or 
spoken of; for a cause which would be explanatory in one 
point of view would obviously not be properly explanatory of 
cause in another aspect. Physical differs from moral causa- 
tion, and philosophical from political, and hence the applica- 
tion of inductive logic in regard to the discovery of causes 
may vary, while the regulative efficacy of its laws may be 
binding upon each endeavour to find the true causes of real 
effects. If causes operated as singly, separately, and dis- 
tinctly in actual fact as they can be conceived of in intellectual 
process, there would be little room for mistake, some need 
perhaps for sagacity, but little for a logic of induction. 

It is to accomplish, as far as possible, the bringing into the 
view of the mind, in a direct and obvious manner, the specific 
relations of cause and effect that induction seeks to pair off 
the complicated phenomena of nature into correlated couples 
of antecedent and consequent cause and effect. As an aid in 
doing so, inductive logic supplies the following suggestions:-— 
(1) The sole invariable antecedent of a phenomenon is (pro- 
bably) its cause. This is called the method of agreement 
Supposing six different circumstances seem to be antecedents 
of a given effect, and one by one each of these circumstances 
is left out of account, and that the effect persists, though 
these are withdrawn in every instance except one, on the 
elimination of which the particular effect vanishes; the 
antecedent thus shown to be efficiently connected with 
the appearance and disappearance of the phenomenal effect 
is probably the cause of it. (2) Any antecedent which — 
while all other circumstances remain exactly the same — is 
invariably present when any special phenomenon is manifest, 
and invariably absent when that phenomenon is absent, is 
[probably] the causative antecedent of the simultaneously 
appearing and disappearing phenomenon. This is designated 
the method of difference. So it is proved that friction is a 
cause of heat by experimenting with wood and ice. Those 
two methods signify, in short, (a) that whatever can be 
eliminated from among the antecedents is not causatively 
related to the effect, while iff) whatever cannot be eliminated 
is so related. We may, however, proceed to make assurance 
doubly sure, and may employ the joint method of agreement 
and difference in cases where we have an invariable con- 
junction between two successive phenomena, though showing 
the antecedent not singly but in combination with some- 
thing else. Here we bring together (a) instances in which 
the circumstances agree in nothing but the presence of 
, the phenomenon under investigation and this' antecedent, 
and {b) instances which agree in nothing but the absence of 
the phenomenon and this antecedent. • If, then, these are 
the only circumstances simultaneously present in the one 
and simultaneously absent in the other, we have probably 
In the antecedent the cause. This law is stated thus:— 

. (3) If two (or more) instances in which the phenomenon 
< occurs have only one circumstance in common, while two 
(or more) instances in which it does not occur have nothing 
in common except the absence of that circumstance, the 
circumstance in which alone the two sets of instances differ 
[invariably] is either (a) the effect, or (b) the cause, or (c) the 
necessary and indispensable part of the cause or effect form- 
ing the subject ’ of inquiry. In cases of the consilience of 


causes, if we want to know how much is due to any one 
of each (or each separately)^ we require to employ the method 
of residues.^ yiz. (4) “ subduct from any phenomenon such 
part as is known by previous inductions to be the effect of 
certain antecedents, and the residue of the phenomenon is 
the effect of the remaining antecedents,” few or many, among 
which we must next proceed, if necessary, to prosecute further 
investigations by the preceding canons, or by employing the 
method of concomitant variations, which is (5) “ Whatever 
phenomenon varies in any manner, whenever another pheno- 
menon varies in some particular manner, is either a cause or 
an effect of that phenomenon, or [since they may be effects 
of some common cause] connected with it through some 
fact of causation,” Thus, as the intensity of the cause 
increases or diminishes so does the effect, and as the strength 
of counter-causes increases or diminishes, so is the ratio of the 
reverse of the effect increased or lessened. Those antecedents 
which, as they vary and are modified, are followed by a 
correspondingly varying and modified effect, especially if the 
changes are measurable, quantitatively or qualitatively supply 
us with the means of estimating the composition of causes 
and the incidence of resilient causes. The great difficulty in 
inductive research arises from the co-operation of a plurality 
of causes and the occurrence of intermixture of effects, the 
interposition of nullifying influences between cause and , effect, 
and the transformations which causes may undergo through 
ah entire series in which the initiatory cause results in an 
effect which is itself, in turn, a cause and sometimes an ex- 
citant of causes. In all these cases, however, though dealing 
with that which is invariably before an effect arises, or which 
ensues immediately after a cause, we are really endeavouring 
to discover what that is in antecedents which brings about 
consequents. Besides interpretation we see foreseeing and 
reproducing power. Invariable contiguity and continuity of 
relations cannot be regarded as contingencies. Our experi- 
ence is our rule: that we examine and analyze; out of that 
we construct syllogistic arrangements of thoughts; these we 
test by the acts and facts of which we have or can acquire 
knowledge. When, by thought, the facts are brought into 
ordered series and sequences, the laws of things are learned, 
the causes of phenomena are known. Inductive search has 
resulted in instructive science, and thus correlatively while 
science explains experience, experience confirms science. In- 
duction secures the precise equivalence of idea and object, 
syllogism exhibits the exact correlation of ideas, and science 
formulates the certain correlation of things. 


CHEMISTRY.— GHAPTEE XVI. 

OEGANIO OHEMISTRY^ — QUANTITATIVE AND QUADITATIVE AN- 
ALYSIS — ANALYSIS OF A SHILLING— COMPOUNDS CONTAINING 
HYDROGEN, NITROGEN, CHLORINE, SULPHUR — QUANTITATIVE 
ANALYSIS, IRON ORE, &C. — ANALYSIS OF NITRE, COMMON 
SALT, GLASS — SIMPLE VOLUMETRIC ANALYSIS — NORMAL SOL- 
UTIONS: HYDROCHLORIC ACID. 

Organic chemistry is the chemistry of the carbon com- 
pounds. As many of these compounds are found formed 
in the bodies of plants and animals, this branch of chemistry 
has received the name organic chemistry, and is usually 
separated from inorganic chemistry, as the number’ of 
compounds which have to be investigated is so large, and 
their constitution frequently so complicated, that they 
naturally follow the more simple inorganic compounds. It 
has already been pointed out that the number of the carbon 
compounds is almost unlimited, and that they are almost 
all formed by the union of carbon in different proportions 
with one or more of three other elements, namely, hydrogen, 
oxygen, and nitrogen; and that the number of atoms of 
these elements contained in the molecule of, many organic 
bodies is very large, for instance sugar contains 45 and 
stearine 1*73 atoms of their constituent elements. Thus the 
multiplicity of the carbon compounds arises from the power 
which this element possesses of uniting with itself to form 
complicated compounds. Carbon is a tetratomic element; 
its simplest compound is marsh gas (CH4), In this com- 
poutid the four combining bonds or poles of the carbon atom 
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are saturated, or satisfied, by union with the four atoms of i 
hydrogen, and any one or more of the four atoms of hydrogen 
can be replaced by one or more atoms of any other monad 
element; thus, taking chlorine, the substitution products ob- 
tained from CH4 are— GH3CI, CH2CI2, CHOI3, GCI4. 

The process which determines the relative amounts of the 
constituents of a body is termed quantitative analysis; and’ 
that which simply determines the nature of these con- 
stituents, and the mode by which they may be separated, 
qualitative analysis. This latter form of analysis always 
precedes the first, it being necessary to ascertain the elements 
present in a substance before their proportions can be esti- 
mated. The methods of quantitative analysis are divided 
into gravimetric and volumetric analysis. Under the first the 
weight of the known constituents of a substance, either in 
the elementary state, or in the form of combinations which 
may be exactly weighed, and of which the composition is 
accurately known, is sought to be determined. Thus, to 
determine by weight the composition of a shilling coin, 
qualitative analysis has shown that it is made up of silver 
and copper. The proportion of the two metals may be 
determined in the shilling, either by separating them out 
and weighing them in their metallic state, or by converting 
the silver into silver chloride, and the copper into cuprie 
oxide, and weighing the two compounds. Then, as the 
composition of the silver chloride and cupric oxide are 
known, the amount of silver and copper respectively con- 
tained in them can be calculated, and the relative quantities ! 
of the metals present in the coin determined. Generally in 
practice it is found more convenient to estimate the con- 
stituents in a body, by the assistance of combinations of 
known composition, than to isolate the elements. A correct 
knowledge of the proportion in which the various elements 
are present in these combinations is therefore of the highest 
value, and the exact determination of the combining or 
atomic weights of the elements a matter of the first im- 
portance. Again, the amount of silver in the shilling might 
be determined by ascertaining the quantity of hydrochloric 
acid required to convert it completely into silver chloride. 
When hydrochloric acid is added to a solution of silver in 
nitric acid (silver nitrate) an insoluble silver chloride is ob- 
tained, and if a sufficiency of hydrochloric acid is added the 
whole of the silver is thrown out of solution; thus— 


AgNOs + HCl - AgGl 4- HNOa. 


heated metallic copper the nitrogen compounds are decom- 
posed; the oxygen combines with the copper, and the nitro- 
gen remains unabsorbed. In the combustion of organic 
substances containing nitrogen it is necessary therefore to 
introduce a cylinder of copper gauze into the apparatus, 
which is to be kept at a bright red heat during the opera- 
tion. The carbon and hydrogen may then be determined 
accurately in the ordinary way. In the determination of 
nitrogen by volume, the substance is burned by a mixture of 


If the amount of hydrochloric acid (HGl) contained in any 
given volume of the solution employed to precipitate the silver 
is known, and the exact point at which the formation of 
silver chloride ceases is determined, the amount of silver can 
be calculated from the volume of acid required, as the equa- 
tion gives 36*46 parts of hydrochloric acid as equivalent to 
107*93 parts of silver. This is the fundamental principle of 
volumetric analysis, a form of quantitative analysis which 
estimates the amount of a substance from the determinate 
action of reagents in solutions of known strength, the amount 
of the reacting substance being calculated from the volume 
of liquid employed, which is easily seen by dropping it from 
a graduated vessel shaped as in fig. 1 or 2. 

Organic substances containing hydrogen, when heated with 
cupric oxide, are converted into carbon dioxide and water. 
By absorbing the products of the combustion in suitable ap- 
paratus and weighing them, the amount of carbon and hydro- 
gen in the substance analyzed may be ascertained from the 
knowledge that forty-four parts of carbon dioxide contain 
twelve parts of carbon, and that eighteen parts of water con- 
tain two parts of hydrogen. When the sum of the amounts 
of carbon and hydrogen is equal to the weight of the body 
taken, the substance contains only these elements; if the 
body contains oxygen in addition, the difference gives the 
amount of this constituent. When the organic substance 
contains nitrogen it is usual to estimate the carbon and 
hydropn in one portion, and to determine the nitrogen in a 
second quantity. Nitrogenous organic bodies, when burnt 
with copper oxide, more especially if free oxygen he present, 
are liable to evolve nitroxygen compounds, which condense 
and vitiate the results of the carbon and hydrogen calcula- 
tions. By passing the mixed products of combustion over 
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cupric and mercuric oxides in a tube, from which the air has 
previously been expelled by a current of carbon dioxide, and 
the products of combustion, together with the excess of free 
oxygen, are passed over strongly-heated metallic copper, which 
retains the latter gas; the remaining gases are collected in an 
apparatus standing over mercury and partly filled with strong 
solution of caustic potash, which absorbs the carbon dioxide; 
the residual nitrogen is transferred to a measuring tube placed 
over mercury, and its volume accurately determined. From 
the known weight of a litre of nitrogen the weight of the gas 
is easily calculated. 

When an organic compound containing chlorine is burnt 
with cupric oxide, cuprous chloride is formed, which, being 
volatile, is carried forward in the stream of gas, and condenses 
in the tube of the apparatus, rendering the determination of 
the hydrogen inexact. If the gases within the tube contain 
free oxygen the cuprous chloride is more or less decomposed, 
cupric oxide being formed and chlorine eliminated. This is 
retained partly by the calcium chloride. By mixing the 
cupric oxide with a small quantity of lead oxide the chlorine 
may be entirely retained. 

The determination of the carbon and hydrogen in com- 
pounds containing chlorine is best carried out by heating with 
lead chromate. This substance is easily made by mixing 
potassium chromate and lead nitrate or acetate solutions, and 
thoroughly washing the dense yellow precipitate, drying it, 
I heating it to redness in a covered clay crucible, and coarsely 
powdering it. 

[ . The combustion of organic bodies containing sulphur is 
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most scmrately made with lead chromate. Care must, how- 
ever, he taken to maintain the anterior portion of the com- 
bustion tube, to the extent of 15 or 20 centimetres, at a very 
low red heat. When this is done no sulphur dioxide passes 
into the absorption apparatus. 

In quantitative analysis the careful selection of the speci- 
men to be operated upon is of importance. Assuming that 
it is a cargo of ironstone or other substance that has to he 
inspected with a view of ascertaining its value, several lumps 
should be carefully selected from various parts of the mass, 
and the whole reduced to a coarse powder, from which, when 
thoroughly intermixed, a portion is taken for analysis. 

In order to render the substance to be analyzed more sus- 
ceptible to the action of solvents or fluxes, it is generally 
desirable to reduce it to a more or less finely-divided condi- 
tion. Tery hard substances are first broken into small pieces 
by wrapping them in paper and striking them with a hammer 
upon a smooth surface of iron. 

The pieces are then reduced to coarse powder in a steel 
mortar. Some minerals which suffer no change on ignition, 
such as quartz containing gold, may be disintegrated by being 
repeatedly heated and thrown into cold water. By patient 
pounding and careful sifting through fine cambric or muslin 
the majority of substances may be sufficiently finely divided, 
all traces of grittiness disappear, and the impalpable dust 
finally cakes round the pestle. The mechanically held water, 
due to the method by which the body has been prepared, as 
in the crystallization of salts, or any moisture absorbed from 
the atmosphere, as in the case of certain minerals, must be 
driven off by drying before they can be analyzed quantita- 
tively. If the substance contains water of crystallization 
repeated pressure between folds of filter paper may suffice to 
remove the moisture. Sometimes it is necessary to place the 
finely-pulverized substance in an artificially dried atmosphere 
over some hygroscopic material, as calcium chloride or strong 
sulphuric acid. Sometimes the desiccation may be hastened 
by placing it under diminished pressure in connection with an 
air-pump. Substances which experience no alteration by heat 
up to 100“ 0. may be quickly dried in a steam bath. If the 
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body bears a higher temperature without 
change it may be placed in an air’ bath. 
When the substance is thus obtained in a 
fit state for analysis, a certain amount is 
weighed off. 

In general, when the body is in the state 
of powder it is weighed out from tubes. 
The light glass tube containing the sub- 
stance, and fitted with a good cork, is ac- 
curately weighed, the cork is then with- 
drawn and the proper quantity of the 
substance cautiously emptied out into a 
beaker or crucible; the cork being re- 
placed, the tube and its contents are again 
weighed; the difference between the two 
weighings gives the amount of the sub- 
stance taken for analysis. The further 
treatment of the substance depends upon 
the nature of the constituent or consti- 
tuents to be estimated. Most frequently 
the body is brought into a state of solution 
either complete or partial, and the consti- 
tuents separated either by evaporation or 
by precipitation, or by both processes. 
Thus, nitre in gunpowder may be deter- 
mined by treating that substance with 
water, the salt being dissolved, and sepa- 
rating the solution from the undissolved 
portion, evaporating it to dryness, and 
weighing the residue. Common salt may 
be analyzed when in solution by precipi- 
tating the chlorine by the addition of 
silver nitrate and weighing the silver Chloride produced; as 
the solution still contains the sodium as sodium nitrate, this 
after the removal of the excess of silver by proper means can 
be obtained by. evaporation. Precipitation can only be em- 
ployed when the precipitate is insoluble in the liquid in Which 
it is formed, and when possessing a constant comppiprion free 


from foreign substances and capable of being accurately 
weighed. The separation of the precipitate from the liquid 
in which it is formed is accomplished either by decantation 
or by filtration, or by a combination of these processes. The 
rapidity with which a liquid filters is proportional to the 
difference of pressure exerted on its upper and lower surfaces. 
In filtering volatile liquids these can be equalized by an ap- 
paratus similar to fig. 3. Simple gravimetric analysis may 
be illustrated by a few examples of well-known substances. 

8odium Chloride (NaCl, Common Salt). —Common salt 
rarely contains more than 98 per cent, of sodium chloride, its 
chief impurities being calcium sulphate and magnesium 
chloride. These substances cannot be removed by recrystal- 
lization, but by adding hydrochloric acid to a strong solution 
of the salt pure chloride of sodium is precipitated, and the 
calcium sulphate and magnesium chloride remain in suspen- 
sion in the solution. About 70 grammes of salt are dissolved 
in a quarter of litre of hot water, the solution is filtered and 
saturated with hydrochloric acid gas. The salt begins to 
separate out almost immediately, and in an hour or more the 
process may be arrested. The liquid is then poured from the 
precipitated salt, which is washed once or twice with pure 
strong hydrochloric acid solution, drained, and gently heated 
in a porcelain basin. The moisture cannot be removed by 
filter paper, the strong acid causing contamination of the salt 
with the iron, «&c., contained in the paper ash; the mass is 
therefore gently heated in a porcelain crucible until all the 
acid is expelled powdered roughly while still warm, and a 
portion placed into a small dry tube furnished with a good 
cork. The residue of the salt is placed in a stoppered bottle 
for use in the subsequent operations. The chlorine is deter- 
mined by a precipitation as silver chloride, by means of 
silver nitrate solution, thus : — 

KaCl+ AgNOa- AgCl-f FaNOg. 

About 0*5 gramme of the salt is weighed out into a beaker 
of 80 cubic centimetres capacity, and dissolved in from 30 to 
40 cubic centimetres of water; a few drops of pure nitric acid 
are added together with a solution of nitrate of silver. If suf- 
ficient nitrate of silver has been added the chloride separates 
out as a dense curdy precipitate. When all the chlorine is 
precipitated, the liquid is heated to nearly boiling point, and 
stirred occasionally with a glass rod. The precipitate is then 
allowed to settle in a warm place, where it is protected from 
dust and from light. The clear liquid is poured on to a filter, 
and washed twice by decantation with hot water; the pre- 
cipitate is carefully rinsed on to the filter, washed five or six 
times with hot water, and dried in a steam bath. The dried 
chloride is then detached as completely as possible from the 
filter and placed in a weighed porcelain crucible, and heated 
very gradually until the chloride begins to fuse at the edges 
of the mass; it is then allowed to cool in the desiccator and 
weighed. When the chloride has been carefully protected 
from the light it will at most have a slight violet tinge, and 
the fused portion have the appearance of horn. The filter 
paper is folded and burned, the ash falling upon the chloride. 
The crucible and its contents are again weighed; the increased 
weight giving the amount of metallic silver originally adhering 
as silver chloride to the filter, together with the ash of the paper. 

The known weight of the ash in the filter subtracted from 
the total increase gives the amount of reduced silver; this 
after being calculated to silver chloride is added to the main 
quantity. As an example: — 


0*4065 grammes 
8*9710 “ 


Sodium chloride taken, 

Crucible -hAgCl, 

Crucible -f AgCl -{- Ag -1- ash, 8 *981 3 
Crucible, 7*9860 

8*9813- 8*9710 =:0*0103 
s ash, *0023 

Ag= *0080 -=AgCl 0*0106 
8*9710 -7*9860 =-0*9850 


Total AgCl=0*9956 


a- 




, 0-9966 X 35-5x100 
143-5 x 0-4065 


=60*6 per cent 
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The fused Sliver chloride may readily be detached from the 
crucible by placing over it a small piece of zinc and adding a 
few drops of dilate sulphuric acid. 

To determine the sodium the salt is converted into sodium 
sulphate by the action of strong sulphuric acid. After weigh- 
ing a clean platinum crucible and lid, about a gramme of salt 
is introduced, and the increased weight gives the amount of 
the sodium chloride. Strong sulphuric acid is then added 
drop by drop, and after the reaction has subsided the crucible 
is gently heated from the top, the flame very gradually ap- 
proaching the bottom. Care must be taken to prevent the 
loss of any portion of the sulphate by spurting. In a short 
time the whole of the hydrochloric acid will be ezpelled, and 
dense fumes of sulphuric acid evolved. As these diminish 
the heat is gradually raised, until the crucible attains a full 
red beat, at which it is maintained for fifteen or twenty 
minutes; when cool it is weighed. It is again heated to red- 
ness, and weighed a second time, this operation being repeated 
until a constant weight is obtained. The fused mass should 
be perfectly white. 

mass consists of a mixture of the alkaline silicates with 
certain insoluble silicates, generally of calcium, lead, iron, 
aluminium, magnesium, or manganese. The best window 
glass has approximately the composition Ka20,Ca0,6Si02. In 
flint glass the lime is replaced by oxide of lead. The pale 
green glass used for chemical apparatus mainly consists of 
silicates of lime and potash, mixed with smaller quantities of 
iron and alumina. 

To analyze glass it is always reduced to the finest possible 
state of division and fused in a platinum crucible with four 
times its weight of a mixture of equal parts of sodium and 
potassium carbonates. When cool the crucible is placed in 
a porcelain basin, and the mass boiled out with water; hydro- 
chloric acid is added in excess, and the whole is evaporated 
to complete dryness over the water bath. The dried mass is 
then moistened with strong hydrochloric acid, hot water is 
added, and the silica is filtered out, repeatedly washed with 
hot water, dried, and weighed. The solution contains the 
lead, iron, alumina, manganese, lime, and magnesia. The 
alkalies cannot be determined in this portion, being mixed 
with the salts required to decompose the glass. By passing 
sulphuretted hydrogen through the filtrate the lead is pre- 
cipitated; filter and dry it, and convert it into sulphate by 
treatment with strong nitric acid. Add a few drops of bro- 
mine to the filtrate, and heat gently; then add some ammonia, 
and filter off the iron, alumina, and manganese. The lime 
and magnesia are then separated in the usual way. 

To determine the alkalies about 1*5 gramme of the powdered 
glass is weighed out into a platinum crucible, and inti- 
mately mixed with 9 grammes of calcium carbonate and 1*5 
gramme of ammonia chloride, and heated to a bright redness 
for an hour in a small furnace. The platinum crucible should 
be protected from the direct action of the fire, by being placed 
in a clay crucible with a little calcined magnesia at the bot- 
tom. When cold the contents of the crucible are treated 
with hot water, acidified with hydrochloric acid, evaporated 
to dryness to render the silica insoluble, and the silica then 
filtered off and weighed. A small quantity of lime water is added 
to the filtrate to precipitate the magnesia, and the liquid 
is boiled and filtered ; to the filtrate, ammonia, ammonium 
carbonate, and a few drops of ammonium oxalate are added 
to throw down the lime. The liquid is boiled to render the 
precipitate dense and granular. It is filtered off, and the 
liquid is evaporated to a small bulk in a porcelain basin; pure 
nitric acid is then added in quantity, and the whole is eva- 
porated to dryness to destroy the ammonium chloride. The 
saline residue is afterwards dissolved in a little water and 
filtered if not perfectly clear, and again evaporated to dryness 
with a small quantity of strong hydrochloric acid to expel the 
nitric acid. When the quantity of the mixed alkalies is con- 
siderable, this treatment, with hydrochloric acid, should be 
repeated to entirely dissipate the nitric acid. The alkaline 
chlorides are once more dissolved in a little water and evapor- 
ated to dryness in a weighed platinum dish, heated gently 
and weighed. The potassium chloride is then separated by 
platinum tetrachloride. Its amount subtracted from the 
sum of the chlorides gives the sodium chloride. 


The principles of simple volumetric analysis of solids and 
liquids will be understood by a few familiar examples. 

When a small piece of iron- wire is dissolved in dilute sul- 
phuric acid, a solution of ferrous Sulphate is obtained of a 
faint green tinge. By adding to this solution some substance 
which readily parts with its oxygen the colour changes to a 
yellow, the ferrous salt becoming oxidized and forming ferric 
oxide (2FeO + 0 = FeaOa). 

A few grammes of potassium permanganate (KMn 04 ) dis- 
solved in water produce a deep purple solution. Potassium 
permanganate, when in solution, readily parts with its oxy- 
gen ; by adding a few drops of the liquid to the solution of 
ferrous sulphate containing free sulphuric acid the colour of 
the permanganate solution is instantly discharged. By add- 
ing successive quantities of the permanganate a point is 
reached when its colour is persistent. The nature of this 
reaction is as follows — The potassium permanganate in the 
presence of free sulphuric add is decomposed, permanganic 
acid is liberated, and sodium sulphate is formed. The per- 
manganic acid in the presence of the ferrous sulphate and 
free sulphuric acid readily parts with its oxygen, and converts 
the ferrous salt into ferric sulphate, and itself becomes re- 
duced to the state of manganese sulphate, a colourless solu- 
tion, So long as any ferrous sulphate remains in solution, 
this decolouriring action will continue. So soon, however, 
as the whole is converted into ferric sulphate the red colour 
of the permanganic acid remains unchanged. The reaction is 
as follows: — 

10FeS04+8S04H2+2KMn04= 5Fe2(S04)34*K2S04"f* 
2MnS04+8H20. 

If therefore the strength of the permanganate solution is 
known, and the number of cubic centimetres that has been 
added to the solution containing a known weight of iron, as 
ferrous sulphate, before the solution is permanently coloured, 
the solution of permanganate may be used to determine the 
amount of iron in any given solution. For instance, if it 
were necessary to add 60 cubic centimetres of permanganate 
solution to 0*6 gramme of iron, dissolved in dilute sulphuric 
acid before the colour became persistent, then each cubic 
centimetre of the permanganate would be equivalent to 0*01 
gramme of iron. Consequently, if the permanganate is added 
to a solution containing iron from an iron ore, and 25 cubic 
centimetres were needed before the colour became permanent, 
the amount of iron in the solution would be 0*25 gramme. 
Potassium bichromate may be employed as an oxidizing agent 
instead of potassium permanganate. The reaction will be 
then; — 

6FeS04 Hh K 2Cr207 -f- 7 SO 4 H 2 = 3Fen(S04)3 “b Ora(S 04)3 + 
K2S04+7Ha0. 

By this equation therefore 294*4 parts by weight of potas- 
sium bichromate convert 336 parts of iron from the state of 
ferrous to that of ferric oxide. As potassium bichromate has 
a bright orange colour in solution, and the colour of its reac- 
tion on ferrous sulphate — namely, chromic sulphate, Cr 2 (S 04 ) 3 , 
has a deep green colour which entirely masks the tint of the 
bichromate, recourse has to be had to some other method to 
ascertain when the whole of the ferrous oxide is converted 
into ferric oxide. 

Ferrous salts give a deep blue precipitate or colouration 
when treated with a solution of ferricyanide of potassium; 
ferric salts produce no such colouration. When a few drops 
therefore of ferricyanide solution are sprinkled over a white 
surface, to which is applied a drop of the solution undergoing 
oxidation, the gradual diminution in the intensity of the 
blue colour will indicate the progress of the reaction, and 
its cessation will inform when the oxidation is complete. 


SHORTHAND.— CHAPTEE XL 

The list of consonant outlines which were given in the 
previous chapter will, with attention to the following rules, 
enable the learner to acquire a good style of rapidly written 
phonography. 
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The upward A may be joined to % ch^ thus hekave, j ^ The may be expressed by a short slanting stroke 
/iX J^ehovah, md. ^h^^ sh; but the words in " to the preceding word, and generally written down- 

which these combinations occur are not of very frequent thus - in the, for the, ^ of the. ^ with the 

occurrence. ■■ • ■ ' 


He, when it follows another word may be written by a 
heavy upright tick, thus if he, for he, \ that he. 


The following list of contractions should be carefully 
learned. In many cases they consist merely in joining the 
prefix or affix to the rest of the word; they will serve to indi- 


The downward h may be joined to ch, j, or A thus /• convenient it may be written up, thus at th 

heigh ho, to s, thus p Soho, to s and sh, and to p, h, J'l, ^ is technicany caUed, tick the never 

and the upward or downward r, thus ”1^" cohort, ®gins a phrase. 

Mihu. When r is the first consonant in a word, the upward r follows another word may be written by a 

is written if a vowel follows, and the downward r is written if heavy upright tick, thus '^ ifhe, ^ for he. \ that hp 
a vowel precedes ; thus ^ ray, roch, ^ run, air, mi, # n • ,.4. 4: 

eairl V 1 ^ of contractions should be carefully 

^ , ean, t error. learned. In many cases they consist merely in joining the 

Ihere are a few words to which this rule does not apply . affix to the rest of the word; they will serve to indi- 

as It would produce an awkward outline, e.y. arithmetic, principles on which contractions may be introduced 

article earth, oracle, original, ornament, &c. These, and '^^^hout interfering with the ability to read them readily, 
such like words, the student’s perception and taste should 

soon enable him to discriminate. CONTRA n^’TOTSTS 

The same rule applies to final r, as t tare, lory 

fear, \J>-fury, r~^ oar, carry, and also when a hook messenger f refoimatioa . 

circle or loop is attached tor, as but it does altogether* ^ reformer /W 

not apply when the outline so formed would make more than ^ “o*'® *lian * ^ 

one stroke below the line, nor when r, r, follow each other. anything * , \, 

The same will hold good in the case of initial and final I, architect-ure ^ lanasowitb ^ remark-ed-able, 

as ^ alike, ^ long, along, > fool, ^ fdlov>, Oatbolic ^ re^^^arkably ^ 

character* — Went-ed /\ 

They?^ and of double consonants should be kept for ^ 1 ISTatural-ly reBveftPnfnHAY, 

such words as contain no vowel, or an obscure one, but such danger p ^^P^esentation 

words as should be written \/^ peel, pale. destruction J ^eglect-ed representative 

The forms should be employed when a difficulty — never A. republic 

vowel follows them, as v V and the other doctrine I nevertheless ^ respect-ed A 

senes when a vowel or the prefix con or com precedes, as domestic U_ Beverend /V 

o/«r, In cases where another stroke occurs n +i,- •n.everend 

the student should select the most convenient outline rivinff ®“large.d ^ coining Satisfaction I 


rather than) 


Natural-ly .. 


remarkably A' 
represent-ed A 


neglect-ed* 


■ 7 ^ representation 


never A. 


representative 


republic /\ 

nevertheless A. ^ , 0 

respect-ed /\ 


next 


the preference, however, to ) if both are 


Enlarge-d y- ^ 


Beverend y\^ 
Satisfaction ^ 


uwiuc, giving ^ ^ cp 

equally suit- especial-iy notwithstanding satisfactory ^ 


auiw. ^ X 

Vowels may be joined to a consonant at the beginning L. Object \ 

m ^ “P> ®s*®‘l3lisli-ed-ment obiection 

m, tr chr and sAr, and the diphthong J before t, sh, s, th, p, oojection ^ 

t, r (down), thus v^.. alteration, a— waJ.k vi . \ Parliament-aiy 


j: /i \ A i ’ r r Z. MClore f, S/l. S. in. 'D. ( 

f, r (down), thus alteration, ^ walk, vi itJ^n. -S \ Parliament-aiy 

Vowels may also be joined at the end nf wnr.j. .... 


something cT'w 
Spelling reform 

* 

stranger k 
subject ^ 




Vowels may also be joined at the end of words, as V A , T V 

Ibout, >_<. new, and the vowel w (all) may be joined in ^°'^®™-®d-ment pecuhar-ity subject ^ 

'Q ■^^‘^hty, v/| already, v-^ almost, &o. T„ ... perform-ed VV subscription Vo 

wf ^ ^ miiam, ^ immediately ° euc Jotm^ 

^ifBon. Before other consonants, generally, it is better tn /--vA x- a . 1 ^i^ankful ^ 

write the alphabetic ^ ^ impossible • ^ Phonetic Society ^ 

Ihestudentwho desiresto seetheutilityandtounderstenil • 

the advantege of these rules on the consonant outlines will “^®°“®mtent --p pbonograpber transcript 3 -x 

•JV"«>ASh 2 *wSS"i?S'uStoMfc'‘S ■»•<»««• phonognpHoV^ ^ 

pr^tical employment of phonography, ' * influential % — transgression^ 

We must now, however, endeavour to conclude the course information* ^ pnobable-bly, 

as fully • . v probability X Unanimons, ^ 

and another ir; /i • publication v understood i* 

consonant, A between and «A or »w, and Cora betS Kingdom*^ ^ ^ -j, . ^ 

t’ T'X in phoM^X knowledge V ^empena^®® Soci- «mform.ity 

The connective phrase of ^ is indicated by wriffiL ^ ety U Whatever <. 

to each other, ^ n<.^ Magazme Bather, writer^ tever 

of the work ’ manuscript whenever -Y- 

11» sfaStyto-tS^orefix reform-ed A. Yesterday J 


M 4 M^>:^he>refx:^T^ . treform-ed^/V iTesterd 

‘ ^ , .A ,L ,yf ■ 

... <'• 1/ * ' ^.'VV 


wri,tleE it 

ortn mijjfht clkjrh with tmnssrrigssicn. ■ 






' 4'‘i< *% • 


^heccaa 


mmm 


Musia 
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PHEASEOGEAPHY;- 

It is not unusual for swift writers in longhand to join several 
words together, and yet this is not found materially to inter- 
fere with the general legibility of their writing. The same 
principle is adaptable to phonography, and is termed phraseo- 
graphy [i,e. phrase-writing]. The judicious use of this mode 
of securing executive speed is one of the most important 
practical elements in rapid writing, but the student should at 
first be somewhat sparing In its use, and ought not to endea- 
vour to join too many words together at once unless they are 
very familiar and almost self-suggesting. Phraseographs to 
be of real value must have easy and fluent joinings, and 
should be such as are not liable to be read off as or for a 
single word. The words should also have a close idiomatical 
relation to each other. Many simple phraseograms formed 
on the basis of the simple grammalogues will readily suggest 

themselves; ^ all that, shall he, f as it 

There is, or at least should always be, something charac- 
teristic about the phraseograms regularly used to prevent 
their clashing with or being mistaken for single words. The 
following examples show the manner in which phraseograms 
may be formed. Words marked * are written above the line: — 


6 ^ 




and bave 

and the * 

as well 

could not 

do not * 

for this 
reason 

J had not * 

0 -^ has not * 

^ he may 

^ he would 

^ I am* 

1 Ido 

I have 

>/**" I will* 


is not 
it is 

it is not 
it is said 


l 
L 

h 

it should he 
it would be 
^ may be 
v-o of course * 
our own 
.A,-, should he 
should do 
^ so that 
^ that is* 


this is 


we are 


c/V^ we have not 
yVa 2 _^we have seen 
when he was 
which cannot 
i who have 
^ who would 
n — ~ you can 
^ you cannot 
you may 
you must 
you must not 
rT] you will do 


I/' they win 
PUNCTUATION. 

Stops are written in phonography as in longhand with the 
exception of the period, for which a small St. Andrew cross 
is used >«, The hyphen is written thus the dash 
Emphasis may be indicated by two or more lines, hut if 
only one is used it should be made wav^, so that it may not 
be confounded with the horizontal-lined k 
Figures are written in the ordinary form, although the 
figures indicating one and sio) should be written thus — y , ^ 
— so as not to be mistaken for shorthand characters. They 
may also be used admirably in connection with shorthand 
characters, as ^( 4 , 20CX), 300, 4,000,000. 

The student should practise the principles of abbreviation 
according to the instructions contained in the preceding 
chapters, until he can write readily from sixty to seventy 
words per minute. Further principles of abbreviation are 
supplied in the Reporter's Companion, and the judicious 
study and use of these will soon enable the student to attain 
the desired goal of verbatim reporting. The great essentials 
are constant, careful, and systematic practice, and an unre- 
laxing endeavour to attain and keep up a clear and legible 
style rather than a strained and hasty striving after speed all 
at once. Here the old paradoxical maxim, festina lente, 
** hurry slowly,” is of peculiar value. “ Correctness first and 
speed afterwards” is the motto for successful study. Pursuing 
tids course the persevering student will find effective speed 
attained as a result of Ms efforts more rapidly than he may 
even expect, for the confidence acquired by careful practice 
will enable him to go on unhesitatingly, when the less skilful 
'Von. riii . , , ' 


would pause to consider — and be lost. He will assuredly be 
gratified afterwards when he knows that speed of graphic 
skill has not been acquired at the sacrifice of the ability to 
read readily what he has written rapidly. 

This advice does not at all imply that ^^time is no object;” 
quite the reverse. Time is life, and time saved is life gained. 
This is, in fact, the great and crowning blessing which phonetic 
shorthand brings as a gift to mankind. The power of mak- 
ing an instantaneously rapid note for the help of memory 
must greatly lessen the strain on that mental faculty and 
impart greater confidence in conducting business than if 
everytMng were confided to the repository of recollection. 
“ Thought is rapid,” said a sage. Handwriting cannot match 
with it in speed, and only phonography can follow its current 
course and register rightly all that passes in quick succession 
through the mind. How often are intervening processes of 
reasoning, interesting illustrations, condensed and racy phrases 
lost because the pen cannot keep pace with the thinker’s eager 
haste to follow the matter which engrosses his mind? Here 
the phonographer can all but photograph every successive step 
in the stages of thought. In the haste of business many 
things are apt to slip out of mind; shorthand provides the 
means of almost unconsciously jotting down what most re- 
quires attention, and may thus often be made a peacemaker 
in the settlement of points which might otherwise be made 
subjects of dispute. Not only to the merchant in the market 
or the counting-house, the lawyer in consulting-room or court, 
the student at desk or in class, the author in his study, and 
the manager in his bureau, but in the every-day doings of 
life a knowledge of phonetic shorthand is valuable and useful. 
As a professional pursuit it opens many forms of advantage- 
ous occupation, and even as a recreative exercise the study of 
it is not to he despised. The lessons we have prescribed, the 
advice given, and the references made are sufficient to enable 
any one who applies ordinary and regular industry, care, and 
patience to what has been set before him to acquire a fair 
acquaintance with and skill in a shorthand which will be easily 
carried, often useful, sometimes indispensable, and generally 
a pleasure, if not frequently a profit. 

MUSIC.—OHAPTEE XII. 

HAEMONY — EULES OE HAEMONIO COMPOSITION — CAUTIONS — 
CHOEDS AND INVEESIONS ON SUPEETONIC, SUBMEDIANT, 
MEDIANT, AND LEADING NOTE — ILLUSTEATIONS, EXEE- 
OISBS, &0. 

The instructions that have been given and the exercises sup- 
plied in the course of these lessons ought to have enabled the 
diligent student to understand the relations between the Tonic 
Sol-fa system and the Old Musical Notation, the mode of trans- 
lating the one into the other, and the forms which each will 
take when transferred into the symbols of the other. We 
shall now, therefore, place before our students the illustra- 
tions which it may be necessary to give in one of the nota- 
tions only, but alternating these, and giving it as a general 
exercise in each succeeding instance, to write out each illus- 
tration in the equivalent form of the notation not in that 
case employed. 

In the exercises in harmony which have already occupied 
our attention, only three chords have been employed — viz. 
(I) tonic, (2) dominant (to which occasionally the seventh 
has been added), and (3) subdominant. It has been found 
that in the major key or mode these are all major chords, 
but that when the prevailing key is minor the tonic and 
subdominant are minor chords (p. 940), the dominant 
alone remaining major. These same three chords, it has also 
been shown, can be used not only in root-position, but in first 
and second inversions. The use of the second inversion is in 
each case, however, subject to many restrictions. 

(1) It cannot be approached by leap in the bass from the 
inversion of another chord ; for instance, examples 1 and 2 
are prohibited forms of musical expression. 
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(2) It must be followed either («) by a full chord on the 
same bass note; as 


Key a. Key K 


[:1 1 :s / 

:f 

m :r , 

l:f f -m • J 

Id 

d :t, 

|:d> d' 1 

:1 

gt ; — 

ki d 1 


Si : — 

Minor, 



r:f f :m [ / 

’:r 

d :ti 

!:r r :d J 


li :se 

:i 1 1 


m 

l:r 1, t 

.:r 

m : — 


or (h) by a chord, or an inversion of a chord, which permits 
of the bass leaving the | (C position), by step; as 
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While either of these three chords continues the bass is at 
liberty to leap up or down so as to produce a | position, but, 
on finally leaving the chord, care must be taken that it is 
f done in full observance of the foregoing rule (2). 

(3) When followed by a chord on the same bass note the 
I should be taken either on (a) the strong or (5) the medium 
accent. 

An exception is made when the bass is being sustained 
in the form of what is called a pedal, when the J may appear 
at any part of the bar ; as 




(4) The bass may freely leap to a second inversion from 
the root of another chord, and from either the root or an 
inversion of the same chord. 

As already explained (p. 1040), the chord of the dominant 
seventh may be taken in all its inversions, but the second in- 
version is restricted in its progression, as it would be were 
there no seventh included. In cases where the bass of the 
second inversion rises one degree, the seventh (contrary to its 
usual habit) may rise also, thus 
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The third inversion of the dominant seventh may be ap- 
proached by leap upward, but not by leap downward; as 




With these three (or, including the dominant seventh, four) 
chords, any note of the scale may be harmonized; but the 
general effect is greatly improved by a judicious use of the 
certainly less important, though still very useful, chords built 
on the other tones of the scale. These are (1) the chord of 
the supertonic, (2) the chord of the subtonic or leading note, 
(3) the chord of the submediant, and (4) the chord of the 
mediant. 

In the major key the supertonic chord is minor (p. 940), 
and may be used either (1) in root-position, or (2) in first 
inversion. It is employed chiefly as a substitute for the sub- 
dominant in approaching the tonic cadence. 
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Exercise 137.— Rewrite in the old notation, in G- minor, 
the illustrations just given. 

There can be no second inversion either of this or any other 
minor chord when used in the major key. In approaching 
the half close, this chord is so often made a means of har- 
monizing the notes Ray or Fah (minor Te and Ray) that it 
has come to be looked upon in such cases as a fixed pro- 
gression; as 

Major. Minor. 





In the minor mode the chord of the supertonic cannot be 
taken in its root-position, because it is a chord having an 
imperfect fifth. Such a chord is, in its root-position, in every 
case disallowed. The first inversion of all such chords may, 
however, be freely employed; as 

Exercise 138. — KeyB^ Fill in Alto and Tenor. J. S. 
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Exercise 139.— Add three parts (S. A. T.) to given Bass. 
Key a. j. S. 

Ijl):- jD5:B6 jS |jD :™ |B6 :r |it : ^SjD jj 

Exercise 140.— Harmonize the following. 

Key B (6? Minor). J, S. 
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Very frequently a seventh, which must be prepared (p. 1038), 
is added to the chord of the supertonic, in which case it can 
be employed in root-position, in first and third inversions, and 
in either the major or minor key. 
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Exercise Ml.— Rewrite tlie minor illustrations above in 
the key of A major. 

As a rule this discord is brought into prominence and has 
the best effect by being struck on the strong part of the meas- 
ure. Occasionally, however, it is, as it were, carried back to 
the preceding weak pulse, when the dissonating Doh(or in 
minor Lab) is held through the chord which intervenes, and 
is then finally resolved on the dominant; as 

Key F. Key C (J. Minor). 
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An essential chord of the seventh, as this is called, may be 
taken on any note of the scale where, as in this case, it can 
be properly prepared and resolved. 

A cadence on the chord of the supertonic is seldom em- 
ployed. When it is so used the key requires to be well 
established beforehand, otherwise the effect is weak and the 
key relationship uncertain. From the same cause the pro- 
gression from supertonic to tonic is forbidden, unless both 
chords are in their first inversion; as 

Exercise 142. — Fill in Alto and Tenor. 
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Here, however, the discord is what may be called self-resolved. 
This is called a suspension — in this case the suspended fourth 
(Sol-fa ^S, minor ^M). As shown above, it is used chiefly 
in approaching the tonic cadence. 

Exercise MS.— Harmonize the following, using the suspended 
fourth as third last chord. 

Key C (Jl Minor). J. S. 

{Id' :-|t :1 Ise :d‘ It :t U ;-|l 

Like the seventh, the fourth may be suspended over any 
chord which admits of proper preparation and resolution. 
It may also be employed in its first and third inversions. 

The chord on the leading note is, in both keys or modes, a 
chord having an imperfect fifth. Except in sequence, it can- 
not therefore be taken in its root-position, but in its first in- 
version, and as a substitute for the dominant it is often of 
great utility. In Sol-fa it is called Tj minor Set. 

Illttsteation. 
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d :-~ 


It will be seen that the dissonance in the supertonic seventh 
lies between the notes Boh and Ray— the former intruding 
itself, as it were, into a chord where it is not required. The 
same dissonance, prepared in like manner, may be, and often 
is, introduced into the dominant chord; as 



rJ 


Exercise IM — Fill in as before, using this inversion (T5) four times. 



Exercise M5.— Harmonize in four parts, using this inversion as the second chord, and the supertonic seventh as the 
third last chord. 


In approaching a tonic cadence this inversion is very 
often taken as the penultimate harmony, and in nearing the 
half-close it frequently occupies the position of third-last 
chord. 

Composed as it is of the same notes, it is indeed by most 
writers regarded as simply the dominant seventh with the 
toot omitted, and it may therefore be placed in all the posi-. 


tions hitherto assigned to that chord and its inversions. When 
employed in this manner Fah, seventh in the dominant, may 
be freely doubled, but the instructions regarding the leading 
note apply as formerly. 

The chord on the leading note has frequently a seventh 
added to it, in which case the root position is preferred. 
Unlike that on the supertonic, this seventh is generally taken 
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Escercise M6.— Fill in Alto and Tenor, using the seventh on 
the leading note twice. 

Key JEbo J- 


unprepared with the dissonating seventh in an upper part, 
the effect being very pleasing and piquant; as 


A Minor* 


Considered in relation to the major key, this discord may 
be freely used in the first inversion, but requires considerable 
discretion and experience for effective employment in the 
second. If taken in the third inversion the seventh must be 
prepared. In the minor mode it consists of three minor 
thirds, and is therefore called the chord of the diminished 
seventh. Here it can be taken in any position or inversion ; as 


The progression of this discord — like that of the dominant 
eeventh—is fixed; the seventh and fifth must fall, and the 
leading note must rise. The third (Ray, minor Te) is free, 
but if placed, as it frequently is, below the seventh, care must 
be taken that it does not proceed in fifths with that note. 


In resolving the last inversion of the diminished seventh care should he taken that the part which lias the third of the 
chord does not move in fourths with the bass. 

Exercise 147.— Fill in, using root position and all the inversions of the diminished seventh. J. S. 


The chord on the submediant (Lah, minor Fah) is a minor 
chord in the major key, but major when taken in the minor 
mode. It is employed (1) instead of the subdominant, to 
harmonize such melodic phrases as 


(2) instead of the tonic chord where a tender effect is wanted, 
and the note Me appears in an upper part; and (3) as a ca- 
dence chord preliminary to the final close — in which position 
has been called the surprise cadence. 

IILXTSTEATIONS. 

Key G Major, Minor, 


Occasionally the submediant is preceded by the first inver- 
sion of the dominant; and this is allowed — even in the minor 
mode — in which, however, not the major but the minor seventh 
of the scale must be employed. 

ILmJSa?KATIONS. 

Key F Major, A Minor, 
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In the following exercise it will be observed that the bass order, and this sequential motion is held as sufficient apology 
goes up a fourth and down a third, from beginning to end, for leaping an augmented interval, and for using direct chords 
The other parts should move in a correspondingly regular on the mediant and the leading note. 



In the major key the mediant chord may be freely used in 
its first inversion. In the minor the fifth (Se) must always 
be prepared whether the chord is direct or inverted. The 
only way in which the mediant can, without preparation, be 
taken in the minor mode is by leaving out the fifth when it 
appears as a chord of two notes only— viz. Boh and Me — 
either or both of which may be doubled. In this case Me, 
the dominant, is most frequently taken as the bass note. 

It will thus be seen that, in the major key, there are five 
common chords which may be freely employed — viz. tonic, 
dominant, subdominant, supertonic, and submediant, and 
that a first inversion may appear on every note of the scale. 
In the minor there are four common chords and six first in- 


versions, the fifth of the scale being so employed, with the 
single interval of a sixth. 

Considered in relation to harmony, transition (p. 656) and 
modulation (p. 755) are best taken gradually Le. by a chord 
or chords common alike to the old and the new key. In this 
respect, what may be called the shape ” given to the bass is 
of great importance (see modulation, in second section of tune 
^‘Balfron,” p. 855, and transitions, in second sections of tunes 
Kinross ” and “ G-ovan,” p. 856). The mediant is often used 
as the dividing place or point between two keys, i.e. a com- 
poser approaches this chord as mediant of one key, and quits 
it as submediant of another. Study illustrations of this at 
the openings of sections two and four in 


Kxercise 151.— Fill in Tenor, making third section imitate firsjt, and fourth imitate second. J. S. 



To the student who has advanced thus far harmony will one to make a further selection for himself. We conclude 
now be very interesting. We would recommend him to con- our harmonic illustrations with a tune in which most of those 
tiniie the study, using such books as Macfarren’s “Budiments chords and modulations which have just been explained find 
of Harmony,” together with his six lectures on the same sub- a place. These the student should carefully note, and com- 
ject, Ourwen’s “ Commonplaces of Music,” “ How to observe pare each instance with the rules and instructions given ia 
Harmony,” &c. A knowledge of these works will enable any- the foregoing pages. 


BALVEEN. J. Skeddon, Mus, Bac. 
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I)EAWIFG.-~OHAPTEE XI. 

PEESPECTIVE.— Pakt II. 

The student will notice that in Plate XI. the window-sill and 
shutter are measured upon a picture line 3 feet above the 
ground. This is done because these objects do not actually 
rest upon the ground. Their lower edges lie in a plane 
parallel to the ground plane, but 3 feet above it. It would 
be possible to make all necessary measurements upon the 
ground, and to lift up the points obtained to the level of the 
objects by means of verticals; but it is more convenient and 
more scientific to make these measurements at the level of 
the objects to be represented. A line is therefore drawn on 
the picture plane (called “ picture line”) at the geometric 
height of the line to be measured, and this line is used in 
exactly the same way as the ground line. 

This procedure is illustrated by the diagram here given 
(fig. 1), where the measurements on line b, V.P. — which line 
is in a horizontal plane 10 feet above the eye — are made 
upon a picture line at the same level, and are also made upon 



the ground line and lifted up by means of verticals a' a", 

&c. In each case the measurements are made by means of 
the same measuring point (M.P.) 

In the problem given opposite (fig. 3), the same method of 
measuring has been adopted for the projecting cap of the 
gate post. 

In both of the problems presented in Plate XL and fig. 3, 
several vanishing points are used. In fig. 3 a vanishing 
point is found for the half-open gate as well as for the two 
sides of the gate-post. The angle which the gate makes with 
the picture is shown on the plan (fig. 2); and a similar angle 
being made at the eye, a vanishing point may be found on the 
horizontal line. 

One shutter, shown in Plate XI., is parallel to the picture, 
and the other is set at right angles to it. The former will 
have no vanishing point, and the latter will vanish in the 
point of sight, as may readily be proved by making a right 
angle at the eye. 

No new principle is involved in this development. Any 
number of vanishing points may be found and used; and— 
providing the position of the object be accurately stated in 
words or shown by a plan — it is perfectly easy to find those 
vanishing points by making at the eye the angle with the 
picture which is geometrically given either in the statement 
or the plan. 

Each of these vanishing points must have its own measur- 
ing point. This is found by taking the distance from the 
vanishing point to the eye, and marking that distance along 
the horizontal line, as before described (p. 1144), AH the 


points and lines have been carefully named and marked in 
the Plate and in fig. 3, and the student will do well now to 
study these problems carefully and work them out in detail— 
not merely copying the drawing here given, hut endeavouring 
to work out the problems from the given statements, taking 
the scale given in those statements — namely, or half an 

inch to 1 foot 

Statement of Problem Figs. 2 and 3, — Given plan and elevation of 
a gate-post, wall, and half-open gate, to pnt these objects into per- 
spective, when point a is 6 feet from the picture plane and 3 feet 
right of spectator ; line A b to vanish to the left at an angle of 40 
degi-ees with the picture plane ; height of horiaontal line, feet j 
distance of eye, 10 feet ; scale, 

Fig. 2. 



The methods of procedure described in the preceding pages 
are those which require to be practised and understood by 
candidates who enter for the elementary or second-grade” 
examination by the Department of Science and Art. 

The higher or “ third-grade” examinations, in “ advanced 
perspective,” are divided into two stages. It is not possible, 
within our limited space, to go further than the first of these 
divisions, which is defined in the Government syllabus as 
follows: — 

In addition to the knowledge required for the elementary 
examination, students will be required (1) to place in per- 
spective figures or solids, some of whose leading construc- 
tive lines are horizontal, and the others contained in vertical 
planes at right angles to the horizontal lines, e.g. a cube with 
one edge horizontal and one face making a given angle with 
the ground; (2) to find the reflections of such figures or solids 
in a horizontal reflecting surface; (3) to cast the shadows of 
such figures or solids upon horizontal and vertical surfaces by 
the light of the sun.” 

We propose to give such directions and examples as will 
enable the student to work out problems similar to those 
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Inilicated in the foregoing extracts from the Government 
-syllabus./ ' 

In fig. 4 we give a cross placed in the position of the cube 
described in syilabusj i,e, some of its edges are horizontal and 
others are contained in vertical planes at right angles to the 


hcrizontar edges. The cross is represented as lying upon an 
incHned plane, and its edges are parallel to those of the 
block on which it lies. As this block is a very simple 
figure, it will be well to take it as an illustration of the 
method of working. The near triangular end of the block, 



ABO, is evidently vertical, and its edges 
all lie in one and the same vertical plane. 

The lower edge, a o, is horizontal ; it makes 
an angle of 50 degrees with the picture plane, 
and th^at angle being made at the eye the T.P. 
is found on the horizontal line. If we suppose the 
whole of the triangle, a b o, to be included or in- 
closed in a boundless, imaginary, vertical plane, that 
plane would rest upon the ground at ao produced, and 
this intersection with the ground, x — Y.P. 50"*, is called the 
trace of the plane. 





Rule hTo. 1. — To get the direction of any 'vertical plane, 
make at the eye the angle given in statement, and draw the 
mnishing parallel of the tracts 
The plane being a vertical one its vanishing line will also 


be verti- 
cal, and hav- 
^ tng one point in 
that line (V.P. 50)° we 
may draw an indefinite ver- 
tical line through that point. 
As the edge, a b, lies in the same 
plane as ao, it must vanish on to 
the same vanishing line. Its vanishing 
point, however, will evidently be above V.P. 

^3* 60 , and this vanishing point may be obtained as 

follows: — Place the steel point of the compasses in V.P, 50°, 
and transfer the eye to the horizontal line (eye 2). This is 
exactly the same procedure as that followed in obtaining a 
measuring point; in other words, take the distance from 
vanishing point of trace to eye, and measure it along the 
horizontal line. This operation is extremely simple, and 
is always performed in the same way. It is, however, much 
more difficult to understand why this is done, than to do 
what we have been directed to perform. 

In Chapter X. (fig. 3, p. 1143) the eye is represented as 
being in front of the picture. At fig. 1, p. 1143, it is shown 
in its working position, that is, revolved into the plane of 
the picture. In this position we have hitherto used the eye, 
and set off at it the geometric angles, right or left, which 
objects made with the picture — that is to say, we have 
worked in a horizontal vanishing plane. Now, we are about 
to work in a vertical vanishing plane, and to measure angles 
up and down, i.e. the angles which objects make with the 
ground. To do this we must consider the eye to be in the 
vertical plane, a b o n (fig, 5), and this vertical plane must be 
‘‘ revolved into the plane of the picture,” as shown at fig. 5. 
This will evidently bring the eye on to the horizontal line 
(eye 2, fig. 6), and in this position, or at this point, we may 
construct the angle which the line a b makes with the 
ground (angle 50°, eye 2, fig. 4) ; draw the vanishing parallel 
of A B, and so obtain its vanishing point (V.P. o. 1). 

We will consider that a b is measured, as it may be, by 
drawing the vertical ob, and will now proceed to describe 
the construction of the cross. 

The long edges of the cross are evidently parallel to a b, 
and will vanish to the same point. Having found a ! we 
may therefore draw the line it will then he necessary 
to measure this. The measuring point will be found on the 
vertical vanishing line, and may be obtained in the usual 
way, that is, by taking the distance from V.P. o. 1 to eye 2, 
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and measuring it down the vanishing line. Before using 
this measuring point it will be necessary to get a “ picture 
line” on which to make the real measurements. The vertical 
plane which would contain the shaded side of the cross, and 
which is clearly shown in the figure, would he parallel to 
the plane containing the triangle a bo; it would therefore 
vanish on to the same vanishing line. But although two 
(or any number of) parallel planes may vanish on to the 
same vanishing line, each of these planes will have its own 
picture line. The obtaining of these picture lines is often a 
perplexing task in advanced perspective; but the difficulty 





will be greatly reduced if the student will try to grasp the 
following rules: — 

(1) The picture line of a plane should always he parcdlel 
to its mnishing line. 

This is shown in all the problems we have hitherto given. 
When the horizontal line was the vanishing line, the picture 
lines were also horizontal; now that a vertical vanishing 
line is used (fig. 4) the picture line must be vertical. 

(2) The picture line should he drawr^hrough the point 
at which the trace intersects the ground^ine. For, it must 
be evident, at that point the plane touches the picture. 

The picture line of the plane containing a bo should be 
drawn^ through point x, but it has not been drawn there be- 
cause it was not needed. The “trace” of the plane contain- 
ing a! o', and the whole of the shaded side of the cross, is the 
line from T.P. 60° drawn through a', and intersecting the 
picture at y; through y the vertical picture line is dmwn, and 
on this line we may now make our measurements. Hote. — 
This picture line in fig. 4 passes through eye 2, but this is 
merely an accidental coincidence ; it has no necessary connec- 
tion with that point. 

Measurements in vertical planes are made in precisely the 
same way as measurements in horizontal ones; a line should 
fore be drawn from M.P, o. 1 through point a', on to 
icture line (a), the real length a h measured up that line, 
from h a line drawn back to M.P. o. 1. This gives the 
■' b'. The short side a' o' is evidently at right angles 
" a right angle with the vanishing parallel of .Af n- 

ft.i; tVkOi Atria* fa'tro, 



exactly as described above, and as shown in fig. 4. Th© 
horizontal edges of the cross all vanish to V.P. 40°, and may 
be measured on a 1 in the ground plane — the measurements 
for the horizontal arm, o o, being continued up the inclined 
plane towards V.P. 0 . 1. 

The student is recommended now to reverse this problem, 
making the vertical plane containing a b o vanish to the left ; 
or by putting some other simple figure, such as a cube resting 
on an inclined plane, in a position similar to that of the cross, 
reduce to practice what has here been taught. 

The problem in fig. 4 is almost identical with one given in 
the G-overnment examination paper for 1887. The statement 
there given is as follows 

“Draw, in perspective, the Greek cross shown in plan and 
elevation, with one edge resting on the ground and another 
edge against a vertical wall. The wall makes an angle of 40 
degrees with the picture towards the left, and the nearest 
edge of the cross upon the ground is 2 feet to the right of 
spectator, and 8 feet within the picture.” 

We have represented the cross in our figure as lying upon 
an inclined plane (ab, 1 and 2), in order to simplify the explana- 
tion. The student might, with advantage, work out the 
problem as it is given in the Government examination paper, 
that is, with the upper edge of the cross resting against a 
' vertical wall. 


Shadow is defined as “ the absence of light.” If we sup- 
pose light to travel in straight lines or rays from a given 
source {e,g. the sun), and to fall upon an object, that object 
would be illuminated; but if any other object intervenes and 
intercepts any of these rays of light, some portion of the object 
No. 1 would be deprived of light, and a shadow of object No. 2 
would be thrown or “projected” upon it. The exact ap- 
pearance of this shadow can be shown by means of perspective, 
providing the position of the source of light (the sun) be 
accurately stated. 

The sun may be (1) in front of the spectator, (2) parallel 
with the spectator or “ in the plane of the picture, ” and (3) 
behind the spectator. In each case the position of the light 
must be accurately stated. The rays of light from the sun 
are then supposed to be inclosed in vertical planes, the vanish- 
ing line of these planes is found, and the angle which the 
rays make with the ground being set off at eye 2, the position 
of the sun, or the vanishing point of the sun’s rays, is 
obtained. 

In our illustration (fig. 6) the sun is supposed to be behind 
the spectator on the right. In this position the rays will 
evidently come from a point above and behind the spectator, 
and will pass away or “ vanish” to a point in front of and 
below the eye on the opposite (or left) side. The student can 
easily prove the accuracy of this statement by standing with 
his back to a light representing the position of the sun in our 
illustration given ; and, while so standing, holding a rod over 
the right shoulder, pointing it towards the light. The por- 
tion of the rod in front of him will then point downwards 
towards the left. Therefore, when the sun is represented as 
being behind a spectator on the rights the vanishing point of its 
rays will be found helow the horizon on the left. When the 
sun is in front of the spectator the rays vanish in the sun 
itself. ' In the position given in our illustration, however, the 
rays vanish in a point opposite to the sun. 

Tins vanishing point of the sun’s rays, in whatever position 
it may be given, is found in exactly the same way as the 
vanishing point of a real or “ original” line, that is, the angle 
with the picture made by the vertical plane containing the 
rays is set off* at eye 1, and the angle which the rays make 
with the ground is set off at eye 2. In fig. 6 the rays of the 
sun are shown in vertical planes making angles of 40 degrees 
towards the left, and these rays make angles with the ground 
of 25 degrees. The “sun,” or Y.P. of the sun’s rays, is 
therefore at S on the vertical vanishing line. The point 
at which this vanishing line intersects H.L. will be the 
vanishing point of the shadow, of the vertical lines on ground 
plane. 

Buie l.-^The. vanishing point of a shadm is odways on 
in4 vanuhing line of the plane receiving shadow. The shadow 
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of the sign-post is therefore drawn towards V.P. until it 
reaches the wall, when the shadow becomes vertical. The 
height of this vertical shadow is determined by a line drawn 
from the top of the post to S. The shadow of the horizontal 
edges of the sign-board will go to y.P. 35° 

Rule 2. — When a line casting shadow and a flane re- 
ceiving shadow are ‘parallel^ line and shadow have the 
mme vanishing point. Cor,^ when a line has no vanishing 
point (as vertical lines) line and shadow are parallel. 

The vshadow of the inclined post which stands in the water 
may be found by joining Y.P. of post to Y.P. of sun’s rays. 


This line will intersect the horizon at a point indicated by the 
arrow on left of S, and that will be the Y.P. of shadow on 
the water and ground. The vertical edge of the path is 
parallel to the post, and (by Rule 2) the shadow on it will 
vanish to the same Y.P. as the post. The length of shadow 
is again, and in ail cases, cut off by a line drawn to S. 
The other shadows shown in the illustration may be followed 
by a careful study of the lines in the figure and of the 
instructions given above. 

(N.B. — The working lines used to obtain the forms in 
fig. 6 have been omitted.) 



Reflections. — When simple forms are reflected in hori- 
zontal surfaces there is no great difficulty in representing 
the perspective appearance of these forms. The one simple 
rule for reflection is — The angle of reflection is always equal 
to the angle of incidence. The inclined post, for example, 
vanishes downwards at an angle of 50° ; its reflection 
vanishes upwards at the same angle; if, therefore, the dis- 
tance of Y.P. below the horizontal line be measured above 
the ILL. the Y.P. of reflection will be found. The same 
method may be adopted for all inclined lines, the length of 
the reflection being determined by a vertical line, as shown 
at the post in fig. 6. Yertieal lines will have vertical reflec- 
tions, but in some cases (as in that of the sign-post, fig. 6) 
the line does not reach the reflecting surface; it must be 
produced to meet that surface, as shown in the illustration. 
The length of reflection will be exactly the same below the 
reflecting surface as the length of line above. 

The statement of the problem given in Plate XII. is as 
follows: — 

(1) Two elevations are given of a wall of indefiaite length and 
height, with a doorway and projecting landing stage. By the side 
of the doorway is a crane, and from it is suspended a cube. At 
B is an inclined landing stage of indefinite extent. The point a 
touches the ground line 8 feet left, and the line a b vanishes to the 
right at an angle of 46 degrees with the picture plane. 

(2) Show the shadows of these objects when the sun is behind 
spectator at an elevation of 35 degrees, and its rays lie in vertical 
planes vanishing towards the right at an angle of 6*0 degrees with 
the picture plane, 

(3) Show the reflections of these objects, the ground plane repre- 
senting a sheet of calm water. Height of horizontal line, 6 feet. 
Distance of spectator, 14 feet. 

Several lines used in obtaining these forms have been 
omitted in the Plate in order that the method of working 
the shadows and reflection may be left more evident. Note 
that the near corner of the cube touches the picture plane. 
A window and plank have been added to make the problem 
more attractive. The working of these items is simple 
and easily understood; and the student should not only 


observantly reproduce them, but endeavour to appreciate and 
understand them in all their relations, practical and intellectual. 


HISTORY OF GREAT BRITAIN AND IRELAND. 

CHAPTER XIL 

ELIZABETH OF ENOLAUD AND MART OP SCOTLAND. 

Elizabeth, in her twenty-sixth year, in the very prime of 
her stately beauty, was proclaimed by the Council — who, 
under the direction of. Sir William Cecil (afterwards Lord 
Burleigh), had taken effective measures for a quiet accession 
•—immediately after the death of Mary. On Sunday, 20th 
November, 1558, she met her Council, chose Cecil secretary 
of state, and Sir Nicolas Bacon lord keeper. Parliament 
acknowledged her legitimacy, admitted her prerogative, 
vested the exercise of the royal supremacy in the Court of 
High Commission, and she was crowned at Westminster, by 
the Bishop of Carlisle, 15th July, 1559. Protestantism was 
restored. The bishops, with two exceptions,, took the re- 
quisite oaths, and Matthew Parker was consecrated primate. 
Almost immediately. Council and Parliament petitioned her 
to marry. But her position was too full of danger and diffi- 
culty to allow of such a definite step. Marriage, whether 
she chose a Protestant or a Catholic, required the sacrifice of 
the strength of her state. Religious rivalry was active at 
home; abroad, the Catholics espoused the cause of Mary of 
Scotland; but Scotland itself was ultra-zealous for Protest- 
antism, Her harsh training in the school of experience had 
made Elizabeth cautious, and with cunning dilatoriness she 
temporized. For many years Elizabeth’s policy was influenced 
by the changing events of religious controversy and politi- 
cal complications, as the thermometer by temperature; at 
the same time a large part of British, in fact European 
history was a skilful duel of duplicity between Mary Stuart 
and Elizabeth, both exquisitely well matched in the polished 
finesse of personal and political fence. The victory ulti- 
mately achieved by the latter was the result of personal 
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prudence and patience, dearly won by isolation and severe 
suppression of the finer feminine felicities of life. No gladia- 
torial show could compare in intensity of interest with the 
terrible contest to which fate had forced the issue of the Stuarts 
and the Tudors, while these Amazonian princesses, repre- 
sentatively, fought the fierce fight of foes for Catholicism 
and Protestantism respectively, and no drama of doom ever 
darkened upon the stage of time on merely human lives with 
such distressful scenes and incidents, such turbulence of 
passion and cross-purposes of plot, as that in which Mary of 
Scotland and Elizabeth of England played the leading parts. 

England was at war with France, and Scotland was hostile. 
Any alliance with Spain was hateful to the people, yet Philip 
II. proffered Elizabeth marriage. She had to hold her own 
against the intrigues of religious parties, the encroachments 
of foreign powers, and the Pope’s denunciations. She resigned 
Calais, made peace with France, and Philip, smarting with 
vexation, married the daughter of Henry II. At a tourna- 
ment held during the nuptials, the sovereign of France was 
accidentally slain. On their accession, Francis I. and Mary of 
Scotland assumed, besides the sovereign title in France, those 
of King and Queen of England, Scotland, and Ireland. Scot- 
land was afraid of being reduced to a province of France, and 
Elizabeth encouraged the Lords of the Congregation to resist. 
These were defeated by the French troops of Mary of Guise. 
Elizabeth sent an English army to their aid. The queen- 
regent died June, 1660. The French, under force of famine, 
sought peace, promised to acknowledge Elizabeth’s right to 
the English throne, and departed. The Scots established 
Presbyterianism. Mary refused to ratify Cecil’s treaty of 
Edinburgh; but Francis died 5th December, 1560, and as 
Mary Stuart was a childless widow, Catharine de Medicis 
seized the sceptre for her second son, Charles IX., and Mary, 
believing that she would more effectually advance her claims 
when urged from her indisputable throne, left Calais — after 
having been refused a safe-conduct through England by Eliza- 
beth— and reached Leith, 19th August, 1561. 

Mary was received with enthusiasm, and in two neighbour- 
ing states two queens held rule — each the centre not only of 
a court’s intrigues or a country’s disputes, but of the per- 
plexities of Europe. How would they marry 1 was the ques- 
tion of supreme interest in that age. Policy brought them 
offers in plenty. The young Earl of Arran, who stood 
next in succession after Mary to the Scottish crown, and had 
been solicited as a consort for Elizabeth by Henry VIII., 
now made suit to her for that position. She thanked the 
Scots for “ offering her the choicest person they had,” but 
declined his wooing. Henry Fitz-Alan, earl of Arundel, 
premier earl of England, was a candidate for her hand; but 
she was not prepared to be the third wife of a subject aged 
forty-eight, whose son had, in her nonage, been proposed to 
her. Philip II. suggested that Ms cousin, Archduke Charles, 
second son of the Emperor Ferdinand, might be accepted. 
She expressed a desire to see Mm in England, but demanded 
conformity to Protestantism as an essential to marriage. 
Prince Eric of Sweden sued, but Ms proxy-pleader and 
brother John, duke of Finland, suspected of plying his own 
cause, was recalled. The prince proposed to come Mmself, 
but, having no hope held out to him, married the winsome, 
faithful, and virtuous Kate the Nut-girl,” a subject of Ms 
own. Meanwhile, the King of Denmark sent Ms nephew 
Adolphus, duke of Holstein, but he, though invested with 
the Order of the Garter, was' allowed to return home. The 
handsome Protestant prince, Hans Casimir, eldest son of the 
Elector Palatine, being twenty-seven, while Elizabeth was 
thirty, in 1563, rejecting one of the beautiful Lorraines, 
became an aspirant for Elizabeth’s hand and England’s 
throne. Coyly or coquettishly, she was not taken by Ms 
portrait, and he consoled Mmself by wedding the eldest 
daughter of Duke Augustus of Saxe. Catharine de Medicis, 
who governed in her son’s name, caused a proposal to be 
twice made to Elizabeth, to accept Charles IX. as consort. 
She replied, he was too great as a sovereign, and too small as 
a man; but suggested that her neighbour, Mary Stuart, might 
suit Mm better. Well might the Earl of Leicester, whom 
(it IS probable) Elizabeth passionately loved, but was at once 
too cautious and too proud to marry — after long and varying 


flirtation — fret Mmself that “she had somanyandgreatsdtors 
that I know not what to do or what to think.” She knew, 
however, that Borne, Spain, France, and Scotland, watched 
incessantly for one false step of liers in this matter, and 
her wary, perhaps selfish, self-command enabled her to 
avoid an act which would have imperilled her person and 
her throne. 

Mary was the spoiled favourite of splendid possibilities. 
She was a widow of exquisite charms, and as the fair array 
of her suitors passed before her, not in imagination, but in 
real presence, she cast on them the magic of eyes brightened 
by wit and intelligence, and smiles gay with the gladness of 
one to whom the sweetness of love was life. A good many of 
Elizabeth’s politic wooers on being rejected, transferred the 
offer of their slightly-stirred hearts to the queen of the 
northern realm, and perhaps Mary felt a natural joy in coun- 
tenancingtheaddresses of those who hadfirst greeted andgraced 
the elder queen with their love- whisperings. The Kings of 
Sweden, Denmark, and France were severally suitors. The 
Archduke Charles, the Dukes of Ferrara, Nemours, and 
Anjou respectively, and the Earl of Arran, eldest son of the 
Duke of Chatelherault, head of the princely house of Hamil- 
ton, also advanced their claims. Don Carlos, the heir of the 
mightiest monarchy in Christendom, was placed by Philip 
among her dutiful admirers; and Elizabeth herself not only 
proposed Robert Dudley for her acceptance, but to make 
him more worthy in position of her regard created Mm Ear! 
of Leicester and Baron of Denbigh. The queen-mother of 
France, and her kinsmen of the house of Guise, spoke with 
contempt of such a derogatory alliance; and Mary, probably 
knowing, from court gossip, the kindly relations which existed 
between Leicester and Elizabeth, thought that “ Elizabeth had 
better marry Mm herself.” 

Suddenly Mary, tired of “the delay, caprice, and mystery” 
which Elizabeth kept up about marriage, resolved on choosing 
for herself. Her choice fell on Henry, Lord Darnley, son of 
the Earl of Lennox, who had been an exile in England, but 
had been permitted by Elizabeth to proceed to Scotland. 
There the queen saw him. He was of royal descent, Ms 
grandmother having been Henry VIII.’s sister. As first 
prince of the blood he had borne the sword of state before 
! the Queen of England on Leicester’s installation as an earl. 
His title to the throne of England was second only to 
Mary’s own. An unchallengeable right to England’s crown 
would be the inheritance of any child of such a union as 
theirs would be. So thought Mary ; but Elizabeth and her 
council declared such a marriage “prejudicial to both queens 
and dangerous to the weal of both countries,” and the Pro- 
testants looked with great displeasure on the match. Moray 
thought her “overhasty;” but the majority of the Scots 
barons admitted the expediency of the proposed marriage, 
and advised that it should be proceeded with. Elizabeth 
ordered Lady Lennox into custody, recalled Lennox and 
Darnley, “on their allegiance as her subjects,” to England, 
and declared her entire disapproval of the marriage. Moray 
and the Reformers engaged in a plot to seize Darnley and 
consign him to Castle Campbell, at Dollar, and to imprison 
Mary for life in Lochleven Castle, Kinross. Mary’s rapid 
progress from Perth to Callendar House, near Falkirk, 
enabled her to evade the conspirators; and she called on 
her subjects to meet her in arms, in the capital, to aid her 
against her enemies. On Sunday, 29th July, 1565, Chis- 
holm, bishop of Dunblane, having brought from Rome a 
dispensation for the marriage, the nuptial ceremony was 
performed in the royal chapel of Holyrood at 6 a.m.; a 
banquet and festival followed in the evening. 

Mary had now committed herself, and Elizabeth was, so 
far, mistress of the situation. But the younger queen was 
a woman of ready resource, splendid courage, and subtle 
mind. Instead of dallying or delay, she set upon the Scotch 
lords three days after her marriage. She chased them from 
Stirling to Glasgow, from Glasgow to Argyle, met Elizabeth’s 
representative at Edinburgh defiantly, insisted on abstention 
from abetting rebellion, then, sweeping through Fife with an 
army, chastised several barons and prepared to press on to 
the border, to resist either rebel or invading force. As 
she neared Dumfries Lord Maxwell submitted, and Moray, 
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escaping into England, sought help at the English court; 
but there he was discountenanced. Mary called a Par- 
liament for February, 1566, and expressed her resolve to 
proclaim forfeiture against Moray and his friends. Dis- 
trusting her nobles, and yet requiring an agent to conduct 
her secret correspondence with France, Spain, and Eome, 
a Milanese minstrel who had been brought to Scotland by 
Moret, an ambassador from Savoy, was, on the dismissal 
of her foreign secretary Paulet, employed by Mary as her 
amanuensis in regard to correspondence of political import- 
ance. David Eizzio, probably under the influence of Eome, 
exerted himself to the utmost to acquire power over the 
queen’s counsels and mind. Mary was induced by him to 
join a coalition at this time formed by the Catholic states 
for the extirpation of Protestantism. Eegarding him as an 
emissary and an enemy, the Eeformers resolved to get rid of 
Mm. Thus alone did they think their ruin could be avoided. 
But this was an age when men of all classes studied duplicity 
as a fiine art. They twitted the young king and his father 
with their failing influence and Eizzio’s growing power. 
They hinted at the close personal intercourse established 
I between Mm and the queen, and poured the poison of 
jealousy into Darnley’s mind. He mistook her absorption in 
’ state schemes for devotion to Eizzio’s company. Burning 
with the hot fever of revenge, he listened to traducing 
tongues, and joined in what they called a “judiciary” 
plot. On Saturday night, 9th March, 1666, while Mary 
was at supper in a small apartment adjoining her bed- 
chamber, with her attendants, of whom Eizzio was one, 
Darnley, making use of a stair which led from his own 
bedchamber, entered the room and threw his arm round 
the queen’s waist. Then Euthven, clad in mail, ghastly 
from sickness, entered, followed by Douglas, Car, and other 
conspirators, who seized Eizzio, and, notwithstanding his 
entreaties for help from Mary, dragged him to the head 
of the stair, and there despatched him with fifty-six wounds, 
Darnley leaving his dagger sticking in the secretary’s corpse. 
“Ahl Darnley, Darnley,” cried the queen, “I shall never 
rest till your heart is as sad as mine is now.” 

James Hepburn, earl of Bothwell, a rash, daring, profligate 
man, who, during Mary’s danger, had returned from France 
and given his aid to the queen against her rebel lords, now 
made himself active in her cause. Darnley had assumed 
sovereignty. Mary was kept prisoner in Holyrood ; but 
artfully beguiling her husband, and cunningly evading her 
keepers, Mary escaped to Dunbar. There Bothwell, Huntly, 
Athole, and others rallied round her and denounced the con- 
spirators as traitors. The queen, with an army, returned to 
Edinburgh five days afterwards, and the conspirators fled. 
After a short excursion into Stirlingshire, Mary took up her 
residence in Edinburgh Castle. During these two months of 
privacy, she reviewed the situation sadly, and found that in 
all the world she had not one trustworthy friend. On the 
morning of Wednesday, 19th June, 1566, James I. was born, 
and thanksgiving was made for so signal a mercy in the High 
Church of St. Giles. A fortnight before the murder of Eizzio, 
Bothwell had married at Holyrood Lady Jane Gordon, the 
Earl of Huntly’s sister, and during the interesting event just 
noted, he, as Lieutenant of the Borders, was guarding the 
? southern shires. Here, while preparing for Mary’s progress 
towards those parts, he was wounded, and Mary, when she 
was there, visited him at Hermitage Castle, and next day be- 
came exceedingly ill. In the belief that she was dying, she 
j made every preparation for the future of Darnley, James, 
the kingdom, and her servants. She recovered, and shortly 
afterwards returned to Edinburgh, where, while at Craigmillar 
Castle, at the suggestion of Bothwell, it was proposed to pro- 
( cure a divorce from Darnley. Mary distinctly refused to 
favour such a measure. Darnley had at this time a strong 
dislike to Mary’s ministers, and had an inclination to seize 
the young prince, have him crowned, and hold rule as his 
father. A bond was entered into to remove Darnley, and it 
became the interest of the conspirators to implicate the queen 
4 in appearance with the scheme. Darnley lay ill at Glasgow, 

I Mary had him removed by easy stages to Edinburgh, and as 

small-pox was infectious, had him brought to the lonely house 
of Kirk-a-Field, not far from Holyrood grounds. On Sunday, 

I 
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9th February, 1567, Mary, rising from the marriage-feast of 
her French servant Sebastian, to Margaret Garwood, her wait- 
ing-maid, went, as she had regularly done, to visit Darnley, 
promising to return to the masque that had been prepared. 
Darnley was recovering, she kissed him, and giving him a 
ring left about 11 p.m. By 2 a.m. Kirk-a-Field was blown 
up, and the wearer of the crown-matrimonial perished in the 
ruins. Bothwell was instantly suspected of the crime. Lennox 
accused Mm. Mary ordered a trial. On 12 th April he ap- 
peared in the city with an armed force and was acquitted. 
He had adroitly enmeshed the queen in suspicions, and on 
24th, while Mary was proceeding from Stirling— where she 
had been seeing the prince — to Linlithgow, Bothwell seized 
her person and carried her off to Dunbar Castle. Here, 
where she was wholly in his power, Bothwell detained her till 
3rd May. He then led Mary thence, under close guard, to 
Edinburgh Castle. Mutual suits of divorce, between Both- 
well and his wife, were raised and disposed of by 7th May. 
Hot until the banns had been twice published did Bothwell 
permit Mary to quit the castle. Led by him to the Court of 
Session she publicly pardoned the conspirators and Bothwell as 
her abductor. Haying created Mm Duke of Orkney, on 15th 
May, Mary married Bothwell. Her nobles were instantly in 
arms. In a month she led an army against them; but on 
Carberry Hill (15th June) she renounced Bothwell and sur- 
rendered to the Lords of the Congregation. Bothwell paid 
ruefully for his criminal ambition. He was outlawed, im- 
prisoned in an island in Horway, and ten years afterwards 
died mad. Mary had even a sorrier fate. She was taken 
to Edinburgh, where she was received with reviling by the 
rabble. Thence she was hurried to the island-castle of Loch- 
leven, where, on 24th July, she was compelled to abdicate in 
favour of her son, who, five days afterwards, was crowned 
King of Scots at Stirling. On 2nd May, 1568, Mary escaped 
from LocMeven. An army of 6000 men gathered round her 
standard. The Eegent Moray encountered her, 13th May, 
at Langside, near Glasgow. The queen’s troops fled, and 
she, galloping 60 miles southward, reached Dundrennan 
Abbey. Here she remained two days, and after much hesi- 
tation, on Sunday, 16th May, resolving to throw herself on 
the sympathy of Elizabeth, Mary set sail in a small fishing 
boat, and landing at Workington, was led to the Castle of 
Carlisle — entering England not as a rival queen, but as a 
defeated and distressful fugitive. Thus for the present the 
great personal rivalry must rest. Mary was abased, Eliza- 
beth exalted. 

The chief difficulty which made itself felt in the realms of 
both queens was really an ecclesiastical one. Little as Eliza- 
beth was able to interfere effectively in the affairs of Europe 
at her accession, she had managed to maintain her own power 
and prestige, and to protect the interests of England from 
foreign attack. Commerce languished, the common people 
were distressed, and ecclesiastical differences threatened to 
involve the land in civil war. She adroitly played off one 
enemy against another, until she was inoculated with the 
gambler’s fascinated delight in the calculation and balancing 
of the chances, and the mere game gave her gaiety. She does 
not appear to have been a woman of deep religious convic- 
tions. Her Protestantism was largely political, and Puritan- 
ism found little favour in her eyes. The Catholics, though 
not openly disloyal, were always liable to be swayed by con- 
tinental influences, and she wished to have an undivided 
front to show to them in the National Church. England’s 
position and Elizabeth’s power alike demanded that a definite 
basis of unity should be adopted in ecclesiastical matters. 
The basis of the Established Church could neither be so 
broadened as to permit of Catholic ritual, nor narrowed to 
the dogmatic doctrinalism of any of the dissenting sects. 
Unity of church and state in England could alone conduce to 
a policy which would restrain a civil war. Opposition to the 
papacy was essential to national independence, and hence 
the nuncio of Pius IV. — though prepared to approve of the 
faith and practice of the Church of England — was not allowed 
to put Ms foot on English soil Politics made an Act of Con- 
formity a necessity. So long as Elizabeth could encourage 
the discontented in Scotland and France, or under the 
Spanish sway, and yet control — if not suppress — the discon- 
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tented at home, her throne was tenable* The wary counter- 
plotting she employed procured peace during the first ten 
years of her reign; but Slary^s advent at Carlisle complicated 
the whole plot-interest of the age, and a twenty years’ con- 
flict scarcely sufficed to establish her. realm in peace and pros- 
perity. Philip surrounded her throne with Spanish intriguers 
and fanned conspiracies. France fomented broil and battle 
for the furtherance of Catholicism in Scotland, and Jesuitism 
provided the most thoroughbred agents of diplomacy Europe 
ever saw. Philip was enthusiastically Catholic, and he sub- 
dued Spain to its power. On Cardinal Gravella he imposed 
the task of bringing the Netherlands into , union with Holy 
Church. He failed, as Charles Y. had done. Against the 
Inquisition the compromise of 1566 was signed, and Alva 
undertook to enforce submission. The “Blood Council” de- 
creed death on Counts Egmont and Horn, who were beheaded 
5th June, 1568, and on William of Orange, who opposed 
Alva, at first ineffectually, in the field. Protestantism thus 
menaced made common cause. The Huguenots rose in 
France. The Germans sent men, Elizabeth money, Orange 
and Count Louis of Nassau- — though he had been defeated by 
the Spanish troops at Jemmingen (22nd July, 1568) — gave 
their aid. Conde was defeated and slain at Jarnac, another 
disaster occurred at Moncontour; but Coligny, in the district 
of Eocbelle, held out, raised an army and threatened Paris. 
Alva’s doings in the Netherlands created great alarm in Eng- 
land. Just then, however, the abdication of Mary Queen of 
Scots prevented a Catholic rising in England, and her subse- 
quent downfall made anything of that sort for the time im- 
possible. By the peace of St. Germain, France was quieted, 
August, 1570; but Pius Y. proposing to weaken England 
effectually, issued a bull of excommunication against Eliza- 
beth, which in May, 1570, was fixed by Felton on the door 
of the Bishop of London’s house. 

The coming of Mary to England had brought about this 
open and avowed hostility between Romanism and Pro- 
testantism. The difficulty was Gordian-knot like. To send 
Mary back to Scotland would have alienated that people, 
and made it a plague of plots; to give her convoy to France 
would have given the rival claimant of her crown into the 
hands of the Catholics of the Continent; and to retain her 
in England was to create a centre for Catholic conspiracies. 
If Elizabeth, putting herself at the bead of Protestantism, 
defied France, Spain, and Rome, they, remembering the 
claims and forgetting the crimes of Mary, would seek to 
supplant her in the sovereign seat, and place her crown on 
Mary’s head. It was a topic ill to handle, and Elizabeth 
saw nothing for it but patience. It had early been suggested 
10 the Duke of Norfolk that he should marry Mary, and 
secure a triumph for Catholicism. That scheme, as well as 
the revolt of the Earls of Northumberland and Westmor- 
land, failed. Alva could give no help. Philip hesitated to 
undertake an expensive war, and France feared Philip, yet 
had enough of business on its hand. The Pope’s bull came 
like a declaration of war from Rome, and England both re- 
sented his aggressive policy by severe reprisals, and enacted 
that it was high treason to publish a papal bull, to call the 
queen a heretic, or to suggest a successor. 

The anarchy caused in Scotland by the assassination of 
the Regent Moray in Linlithgow, 23rd January, 1570, and 
the renewed plot, suggested by Ridolphi and adopted by 
Philip, the Pope, and Alva for the restoration of Catholicism 
by the liberation of Mary and her marriage with Norfolk, 
made peace at home more desirable to the English, and 
endeared their queen to them. The Bishop of Ross was put 
in the Tower. Norfolk was tried, condemned, and beheaded 
2nd June, 1572, While Elizabeth was coquetting with the 
Duke of Anjou, lest France should enter into continental 
’ conspiracy, Coligny was gaining influence over Charles IX.’s 
mind, and as a consequence Henry of Navarre had married 
Margaret of Yalois, 18th August, 1572. Catharine de 
Medicis was meanwhile plotting the assassination of Coligny. 
At her instigation Maurevert fired at him secretly, 22nd 
August. The Huguenots were incensed, the Catholics 
'alarmed* Catharine, when she saw tho and 

- of , the .hatel 
the idea of a aiassacre' to 



assented, and rushed hastily to execute it. On the dawn 
of St. Bartholomew’s Day (Sunday), 24th August, the 
populace of Paris rose, stormed the lodgings of the Hu- 
guenots, slew the inmates, and plundered as they proceeded. 
Only Navarre and Conde were spared. Nearly 20,000 fell 
in the fanatical outburst of fury as it spread throughout 
France. Philip laughed at the news; the Netherlands were 
amazed, and England shocked. The negotiations with the 
Duke of Anjou were abruptly stayed, and for a time the 
French ambassador was refused an audience with Elizabeth. 
A reaction set in. Alva was recalled. France was driven 
to a policy of conciliation. Charles IX. died in May, 1574; 
Henry III. succeeded, and few critical circumstances engaged 
the attention of Europe for some years. 

The Protestant cause in Scotland grew stronger, and 
desiring a closer union with England, they proclaimed — 
and Elizabeth recognized— James as King of Scotland in 
1578. Maitland, in 1573, through fear of Morton, slew 
himself, and Morton, as art and part in the murder of 
Darnley, was beheaded by the “maiden,” 2nd June, 1581. 
Lennox and Arran became the king’s advisers; but on 
12th August, 1582, the Earl of Gowrie, having invited the 
king to hunt at Ruthven Castle, made James a prisoner. 
Arran was imprisoned and Lennox banished. The latter 
died in France, 1583. By a counterplot James was set free, 
Arran restored to power, and the confederate lords required 
to flee. In 1685 they, aided by Elizabeth, assembled an 
army 10,000 strong, with which they stormed Stirling Castle. 
James capitulated and Arran was banished. Elizabeth had 
renewed her old policy of balancing opposing interests and 
putting her neighbours in a dilemma. Against Mary’s 
release she Urged the claims of James; against the projects 
of James she advanced his mother’s rights. 

For some time the seminary priests — young Englishmen 
trained first in Douay, then at Eheims, under pledge that 
when educated they would return to their native land and 
preach the Catholic faith despite all dangers — began to 
intrigue against Elizabeth’s life. In 1577 the council resolved 
to enforce against them the penal Acts regarding conformity. 
Gregory XIII. founded an English College at Rome in 1579, 
and in 1580 a mission of Jesuits was deputed by him to 
convert England and carry out therein the bull of 1570. 
New laws against Catholic training and worship were enacted 
in 1581, and the denial of the queen’s supremacy was de- 
clared treason. Many under these Acts suffered terribly for 
contumacious adherence to their faith. Jesuits and seminary 
priests were commanded, on pain of death, to quit the king- 
dom, and an association was formed pledged to avenge any 
attempt made against the queen’s throne or person, and to 
debar from the crown any one who should authorize, aid, or 
abet any such attempt. The Prince of Orange had been 
fired at in 1582, and, was assassinated by Belthasar Gerard 
at Delft, July, 1584. Alexander of Parma was winning in 
the Netherlands, and only by foreign help could Plolland main- 
tain its cause. In January, 1685, the “league” between 
Philip and the Guises “ to prevent a heretic from becoming 
king of France” was originated, and a plan for the inva- 
sion of England through Scotland was projected by its ad- 
herents. The Pope, Sixtus Y., induced by Dr. William 
Allen, an English Jesuit, called on Philip to carry out the 
bull of Pius, Y,, and Philip consented to do so if the suc- 
cession to the English crown were settled on himself. A 
plan for the invasion of England by Parma was prepared, 
and to this a conspiracy for the assassination of Elizabeth 
was added. Elizabeth was to be consigned to dust, and 
Mary recalled to empire. 

Elizabeth had been frequently importuned to get rid of 
Mary. She “could not in honour or conscience,” she said, 
“bring an anointed sovereign to the block.” But, after 
Parry’s condemnation and execution, Morgan’s machinations 
and Mary’s involvement in Babington’s conspiracy, under the 
impulse of self-preservation, she was inclined to reconsider her 
position. Babington of Dethick in Derbyshire, tempted byt 
Ballard and beguiled by Savage — both urged and guided by^ 
the agents of Walsingham — took up the plot, and whem 
everything was matured, he and fourteen of his fellow-can4 
•apirators were arrested and arraigned, confessed, and were 
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condemned. Gifford, Walsingham’s agent, was allowed to go : 
to France, but the rest expiated their folly rather than their ; 
crime on the scaffold. Burleigh, Leicester, and Walsingham 
were not long in devising “ a ceremonial process for taking 
away the life of their defenceless captive in as plausible and 
formal a manner as was compatible with the circumstances.” 
A commission of peers and privy councillors under the great 
seal — similar to that which formed the Lords-Triers in Anne 
Boleyn’s case—was appointed to hold a court in Fotheringay 
Castle, about two miles and a half from Oundle, in North- i 
amptonshire, to investigate the charges made against Mary. 

“ She appeared,” she averred, “ not as a criminal to be tried, 
for she was a sovereign princess, but as a slandered woman to 
refute the calumnies reported against her’^ — denying solemnly 
any complicity in a conspiracy against Elizabeth’s life. When 
she saw how the process was proceeding, Mary demanded to 
be heard before the Parliament in England or Queen Eliza- 
beth in council. This was disregarded. The court was ad- 
journed, It met 25th October, 1586, in the Star Chamber, 
Westminster. There and then it declared Mary “ guilty of 
attempting to compass the queen’s life,” and pronounced sen- 
tence of death. Parliament met 29th October, and craved 
that the sentence be carried into execution. Probably, at 
first, Elizabeth thought that having Mary’s life in her power 
at any time was victory enough, and that she could pause 
there. Sentence was intimated to Mary. James sent com- 
missioners to plead on her behalf. Henry III. remonstrated. 
Elizabeth hesitated. On 1st February, 1587, she signed the 
death warrant, and Mary, after nineteen years captivity, in i 
her forty- fifth year, was beheaded in the hall of Fotheringay i 
Castle, adhering at once to her protest of innocence and her | 
profession of faith, 8th February. 

Elizabeth was appalled at what had been done, and pro- 
tested that she had never intended Mary’s execution. Davison, 
her secretary, was fined £10,000 and imprisoned. Philip 
now appeared as the avenger of blood and, as the political 
chief of Catholic Christendom, threatened chastisement. Pope 
Sixtus V. renewed Elizabeth’s excommunication; made Alien 
Cardinal and Archbishop of Canterbury, and called adven- 
turers from all parts of Europe to join a holy crusade against 
schismatic England, Philip — to whom by will Mary be- 
queathed her claim to England’s crown — had been endeavour- 
ing to crush Protestantism in the Netherlands, Elizabeth 
had, after Antwerp’s fall, sent Leicester to Holland with help. 
Parma captured Grave and Neuss; Leicester besieged Zutphen, 
Parma marched to defend it. Here the chivalrous Sir Philip 
Sydney was mortally ’wounded and died 17th October, 
1586, Sir Francis Drake had been out on the sea, with a 
fleet of twenty-five sail, transforming ‘Hhe Spanish main” 
into a highway for British enterprise. This could not be 
endured. Philip designed that Spain should command the 
sea, and that schism should vanish at the frown of Spain. 
Prom the Netherlands on the east and Spain on the south, 
he would swoop down simultaneously on England, Protestant- 
ism should fail, and Britain would be added to the territorial 
dominion of Spain and the spiritual lordship of the Pope. 
Drake did what he could at Cadiz and Corunna “ to singe 
King Philip’s .beard.” The War of the three Henries,” 
then waging in France, caused some hesitation. Yet, as soon 
as Guise became master of Paris, 12th May, 1588, Philip 
made ready for the invasion of England. The Invincible 
Armada — 132 ships, rowed by 2088 galley-slaves, manned by 
8766 sailors, carrying 300 monks, priests, and inquisitors, 
and having on board 21,855 soldiers — was got ready at Lisbon. 
The Spanish troops from the Netherlands would supply 
17,000 more men, and conquest was certain. Elizabeth’s 
navy mustered thirty-four ships, carrying 6279 men; but all 
England rose in the hour of peril, and men, money, and ships 
were not lacking. Charles Lord Howard of Effingham, as 
Lord High Admiral, with Drake, Hawkins, and Frobisher 
under him, saw the Armada wafted up the Channel and chose 
their time-having now 140 sail. They got to windward, and 
on Sunday 31st July, began the fight. It grew more intense 
off the Isle of Wight on the 4th August; on the 7th, while 
anchored off Calais, eight English fire-ships were set adrift 
among the Spaniards, they slipped their cables and a storm 
dispersed them. Only fifty-two slmttered ships of all the 


Invincibles found their way to Corunna, and the Duke of 
Medina Sidonia bore to Philip in the Escurial the news of 
complete defeat. On 24th November, 1588, Elizabeth in St. 
Paul’s, gave, with her rejoicing people, thanks to God for this 
great deliverance, and the medal struck for the occasion bore 
Deus fimit et dissipantur. 

Protestantism had been saved both in England and the 
Netherlands, out of which the Spaniards were driven two 
years later. Reprisals were made by Sir Waiter Raleigh 
against Spain by expeditions to the American colonies, where 
he founded Virginia; by attacks on the Spanish coast; and by 
aid given to Henry IV. of France. The Dulce of Guise was 
assassinated by Henry III., 23rd December, 1588, who was 
himself slain by Jacques Clement, 2nd, August, 1589. In 
“the wars of the League” Elizabeth assisted Henry of 
Navarre, who gave Philip IL quite enough to do for some 
time. The love of naval adventure developed in Eng- 
land, and attacks on Spain became the passion of the age. 
Norris and Dr^i-ke led an expedition against it in 1589, and 
in it Robert Devereux, earl of Essex — who, after the sudden 
death of Leicester 4th September, 1588, had acquired favour 
at court — greatly distinguished himself. When the titular 
King of France, Charles X., died, and it was proposed to place 
the Infanta Isabella, Philip’s daughter, on the throne, that king 
sent a body of Spanish troops to Brittany against Navarre, 
and England’s anxiety was quickened. On 23rd July, 1593, 
Henry IV. was received into the Catholic Church; in 
December, 1595, Pope Clement VIIL solemnly absolved 
him for the past, and Philip’s might began to wane. Even 
the Holy See felt that Spain’s absolute power in Europe 
would not be an unmixed good. At the capture of Brest, 
Frobisher got bis death-wound, 7th November, 1594, Drake 
and Hawkins next year received a sea-funeral in the West 
Indian waters. Philip was building a new armada. A con- 
joint Dutch and English fleet was sent, under Essex, in 
1596, to Cadiz, which was taken and burned. Ireland having 
been for many years the scene of Spanish intrigues and 
papal plots, Essex was sent to govern it. For a long time 
Elizabeth had given it shrewd and strong lords lieutenants; 
but of late, aided by Philip and the Pope, Hugh O’Neill, 
earl of Tyrone, had been in open rebellion and set at 
nought the English forces. On Philip’s death, 13th Sep- 
tember, 1598, it was thought Tyrone’s revolt might he easily 
put down. Essex sailed for Ireland, March, 1599, but he 
disappointed everybody. He negotiated with instead of 
subduing Tyrone, and his enemies reported that he had 
done so because he wished Tyrone’s help in a revolution he 
aimed at effecting in England. He hurried to London, his 
task undone and without leave. Having rushed unbidden into 
the presence of the queen, he was committed to custody, 
examined by the Star Chamber, and ordered to remain at 
home during her Majesty’s pleasure. He resolved on an 
appeal to arms against his enemies, and would, in their 
despite, compel Elizabeth to hear him. The attempt he 
made to rouse London in his favour failed. This folly was 
construed as treason. He was tried by his peers and con- 
demned. Elizabeth, who under political pressure had given 
; Norfolk and Mary to the block, could not exercise the 
prerogative of mercy on behalf of this excuseless rebel. 
On 23rd February, 1601, at the age of thirty-four, he whom 
the queen loved like a wayward son was beheaded in the 
Tower. Mountjoy suppressed the Irish rebellion at great 
cost of life, treasure, and suffering, though Tyrone was 
pardoned. The East India Company was founded in 1600. 
The first Act for the relief of the poor was passed in 
Elizabeth’s last Parliament, and many other reforms were 
mooted, with the advocates of which it required all her 
dexterity of intellect to deal. Many of her old advisers 
had passed away. New complexities were rising round her, 
and new aims animated the people. She had done her 
duty, but seemed to have outlived her usefulness. Her isola- 
tion grieved her deeply. She bad ruled England vigorously, 
and without much real interest in Protestantism upheld the 
Protestant interest. Through all the difficulties that beset 
her path she had passed in triumph, but not unscathed. 
Men of the most iUustrious character had bent to her and 
served her; admiration and applause had been given un- 
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^ad^ngly; but love was not granted to her, and her lonely 
empty-hearted life grew dismal. Bodily ailments 
and mental distress combined with political and religious 
anxieties to weary, worry, and weaken her. In Eebruarv 
she feU downright ni’i and “kept her inner lodging,” but 

“/’f' ““““S fringed and brddered 

scarlet cushions taken from the throne, she suffered much. 

? o’®'®®!' in the morning 

^ooo'i Elizabeth had ceased 
si°xth nf year of her age and the forty- 
sixth of her reign. Under her rule England was stirred by 
noble aims, and undertook great tasks. Her administration 
was impnous but wise. She swayed the intelligence of her 
geatest subjects, and we may well forget some doings worthy 
of condemnation amid the glory and the worth of the 
eveatful reign of Elizabeth. 


the general paradigm. We exhibit the first persons of the 

“ '*0 ®'®*i^®> (2) in the middle, 

ana (3) in the passive voices : — ' * 


(1) Active. 


Eut. 6nuu} 

1. Aor. iSn^oct 

Per. ridsiXM 

urnctm 

&UTwe& 

SurViKM 


S^iklXM 

h^6i)XM 

hi^Ct* 

shi^M 


(2) Middle. 


Fut. 

BviUO(A,Mg 

Aor. 


P. Per. sTsdsmsip 

siffT^KSiP 

ihds/xsip. 


^6ijffOfAoe,i 
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(3) Passive. 


sarrid^fcviif 

£^Si^iku7]p. 


1“!— impersonal VERBS— FORM POE PARSING 
GREEK VERBS— EXERCISE IN READING AND PARSING. 

Like our own strong or irregular verbs, the Greek verbs in 
fci are those of the older form, and they have a good many 
mgrained peculiarities. The statement of these necessarily 
occupies space and requires a considerable amount of chssl 
fication of speaal distinctions. This makes them appeal to 
be much more difficult than they really are to study mmeim 
ber, and employ. And as they are fewer in number than 
those weak verbs which receive the name of regular, it is apt 
to become a feed idea that they cause more trouble than thev 
are worth. We have done our best, in the cZpactfag of our 
matter, to reduce the quantity to be studied to its mtoimum 
but we would really be concise where there is most need for 
gving ireful Aelp, if we did not supply some definite aid in 
the understanding and use of this class of verbs and of tS 
mpemonal verbs, as well as indicate some way of enabhAs 

the student to register and express in a proper way the parii 
verbs when he requires to W or point ouTthe sp^W 
pkce in a conjugation they occupy. We providrin tWs 
some assistance on these points ^ 

in a complete View of the forms which verbs 

In “fel'igent student will readily, on reference 

0 the Mowing tabular view of all the tense-endmgs be Me 
m^oative mood in the specific tenses it com 

riven o“d VeoTe“liif° Pf *'^® otlier moods 

he w^ easily find the tense-endings to be 
atteched to the parts m use in the other moods. ® 

Verbs in vjti take no reduplication, and most usual! v have 

“» “ - "n, ” 


Per.Ti«5//ao-/ P.P.sTs^s/^w 1. Aor. Put.r£^^x<,«»; 

[ hrdhu 

luy.s£cu,iii 


itshofcnu 


Act. Mid. and Pas. 
Pr. Im. 2 A. Pr. Im. 2 A. 


InA YlfiCiJltf UfAYlV yjy 


2 . 

__ Act. Mid. and Pas. 
Pr.Im, 2A. Pr. Im. 2 A. 


£>) 6} 
»r/ip eciviy 

»yc&i ^psci 
a? 


£u a 

siYiv Sint* 
STi SS 

ivct,t shott 

m sif 


ny s^oci nficsv sf^nv 
o cifOUl 

stf*s.ny 

'S' sao 
(iy»t sa^cAi 

'H ifcsvog 


rr.im.2A. Pr. Im. 2 A, Pr.Im.2A. Pr. Ln. 2A 
Ini ^ 1 .. ^ ^ • 


' sre&t service in enabling the student to know 

' oc^sion requires it, any special verb he may meet 

with, and yet not otherwise recognize, to have before Aim in 
a coMise and orderly vidimus a list of all those terminations 

which are peculiar to verbs of this («i) conjuSon. “iTr^ 
the following, and we note further the particular part of the 
verb to which each termination belongs :- ^ ® 

A P®’’®- of pres, ini act ' " " 

(Te&pj in 3rd plur. imperf. ind. and 2nd aor 

m the 2nd pers imperat. pres, and 2nd aorist act. 
y}y, ^ 5 , >7, &c. m the optat. of the pres, and 2nd aor. act 
po&i in the infinitive of the pres, and 2nd aor. act. 
sig, siffcc, sy; oug, otJo-ec, 6u; ms mum, mp; t*s, uctm, in the 
participles of the pres, and 2nd aor. act. ’ 

^le-subjAct, however, to the aU-prevailing 
law of Greek inflexional forms, euphony— these mood and 
tense terimnations are to be added (except in the indicative! 

In the 2nd aor., except in mdic., they are to be added to 
the short root from which they come (de, ar* So! 

Ihe vowels will, of course, form a diphthong With < in the 
optative, and be contracted into « in the subjunctive. 

The infinitive of the 2nd aor. has a long penult- r « . 

becoming respectively e;, ™ or . 1 . S Pemuii, j, », » 

"Exrw also retains „ in the imperative; and hut 

m W, take 2nd aor. imperat., %, h, lif. ^ ’ 

its 'ose the », and so 

its terminations become sig, ms, oug, fis. 

examples given and in the rules set forth for the 
formation of the moods, &c., it must have become plain that 
these verbs are really distinguished more especially from 
the previous conjugation by the almost entire aLenceV th^ 
mood- vowels, and that, as a consequence of this, many of the 

tile combination 

of the stem with the terminal syllables of the persons of the 
induction the student is right, and continued 
thoughtful observation will, as he goes on, make many other 
changes, euphonic and accentual, perfectly plain. ^ 


IMPEESOXAL VERBS. 


oine oiv]y 

oSi og 

OPCCi OUUMf 


are^used Zv'ta ^ f impersonal which 

are used only in the 3rd pers. sing., in the infinitive and the 

neuter sin^ar and plural of the participle. The follovring 
verbs, which It is important to know thoroughly, occur gener? 
ally m an impersonal form :— ^ ® 


« W. occurs 


PSli 


In 1 !?^ as we have said formed 

m the same manner as the similar numbers JrZ? iS. 

moods, and voices of verbs in «, and follow ’trSdSri 


Ind. 

Pres. Bs/ ' 
Imp. shsi 
Put, ^snasi 
1 Aor. s^sntre 


(1) hi it is necessary. 
Subj, Opt. Inf. 

hoi htp 

“ hjuoi h^ffsi. 

osajfjrjj hvjffsis h^ucct 


Part. 

h&V, pi. -OPTM 

hijuop 

h^UMP 
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(2) Boxsl it seems. 



Ind. ' : ' 

Subj. 

Opt ; 

; . Ini . . 

Part 

Pres. 

Imp. 

Soxsl 1 
l^dxg/J 


\ozo7" 

^OZStP 

toxouv 

Fut 

Sdig/ 


— , , , 

— 

. — 

1 Aor. IBoJg 

Ulfj 

— ■ 

flc/ 


Pas. Perl ^i^oxrm, it has been determined, Plup. ISgSoxro. 

Pres. 

Imp. 


(3) ^gAg/, it concerns. 


fos7isi\ 
g^sAg j 


pABkOi 

pABkBlV 

^gAoy 

Fut 

■ pA^k^GU 

— 

— 

pAik^GBlP 

— 

1 Aor. 

sfAskme 

— 

— 

— 

— 

IP. 

1 PI. 

JASfASkVIXS 1 
hfA£fASkV}KSi J 


— 

p&BpA£kViX£VG£t pA£pA£k£K0g 

2P.. 

2 PL 

pA£fA7l'h£ ] 

JAlpA^kU J 

j- {AipAVfk^ — 

— 

pAsponko? 


Imp. Pres, 1 Aor. /t«.gXy,cr<Kr<M. 

(4) TT^s^g/, it becomes. 

Pres. wmTu 1 

“ " si TT^STOV 

(5) it behoves. 

Pres, zev 1 - « - , 

Imp. ixevooT xpHof o>^ W>i*' 

Put. ■ — — — ' ■ — 


Imp, Ix^g-rg ^ 


The compound of ct'irix^vi, it is sufficient, gives, besides 
(plur. &T(iXpmi), imperf. fut. d^rox^ifTSi, 1 st aor. 

<K^rg%^/jflrg; inf. pres. ecTTo^^^K, and part. dTrox^Zif, Ztoc, av. 
To the foregoing may be added d^^^x^t and it is 

sufficient, <^^£<rxg/, it pleases, llgo-r/, it is lawful, wpotr^xg/, 
it is meet, ffVfi,/5oc.ivs{, it happens, o-y^^pg/jg/, it is of ser- 
vice, &:c. 

The following are passive impersonals, blixsTui, it happens ; 
ftfActpToii or €tpt,scpTc&tj and 'Kkitpo^rsui^ it is fated. 


FOEM FOE THE PAUSING OF GREEK VERBS. 

The student will find it useful to have the following speci- 
men of a pretty full specific form of the parsing of a Greek 
verb before him, and to employ it as a model: — 

a verb from ; 3rd pers., sing, numb., 

1 st fut. tense, indie, mood, pass, voice. 

rgswr^y, a verb (in du) of the First Conjugation. 

The 1 st fut. of the First Conjugation is formed from the 
pres, by changing the final syllable into as r^gTrrfi), 

The perf. act. of the First Conjugation is formed from the 
fut. by ( 1 ) changing -if/M into (p»; as r^g^^y, and ( 2 ) 

by prefixing the reduplication (or the augment for reduplica- 
tion); as T^£^p^», Tgr^gspat. 

The perf, pass, of the First Conjugation is formed from the 
perf. act. by changing (pe», pure, into (w doubled); as 

TST^spe-fiizi'; rsr^s-if/oc^; rsT^STTruct. 

The 1st aor. pass, is formed from the 3rd pers. sing, of 
perf. pass. ( 1 ) by changing into yiu; m rsT^sTrrcct, rs- 
r^sTryjv; (2) by changing tt, t into their aspirates <p, as 
rer^s'TTT/p, Tsr(;s(pSijp; and (3) by taking away the letter of 
reduplication; as r£Tgsip^)itf, Ir §g(p^j 3 ». 

The 1 st fut. pass, is formed from the 1st aor. pass, by ( 1 ) 
changing yjp into as Irggip^jiy, and ( 2 ) 

by casting off the augment; as gTp£<p$wo/!>cot{j 
rQe0mi(or sj), T^s0PwsTi»i; i,e. the specimen word 

When, by study, a greater familiarity with the verb has 
been attained, the following shorter form will be sufficient: — 
a verb from Tg£^rr 6 >; 3rd pers., sing, numb., 
1 st fut. tense, indie, mood, pass, voice. 

r^£TT 6 #, a verb (in a) of the First Conjugation. 

Fut. perf. act. rer^sipet, perf. pass. T£r(^g|W/«c 6 /, 1st 

aor. pass. kTQs(p^v}Vj 1 st fut. pass, r^s^pdwof^eit'ij T^s(pSwst (or ij), 
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3. M«xis6^/o/ o/® or/® fx.hr 

th^fxvm? 

4. of TTgif^oyrgg,^^ oVf fxhrm^ rre&pos.x7^v]8r,rwTe&£j^ 

6. Mce,xot.(>ioi oi hrt othrof x\yi^opo{xmw(ir^ rwJ 

6. M.ctKtx^iat oi ^iip&/prss^‘^ TY}v hxce,io< 7 VPY}Pf^ 

ert ethroi 

7. M»Ke&Qm f.i lAgjy/^oj'gg,^® on cevroi s'hgvi&moPTe&i.^’^ 

8. Mfxyc&^iOi oi x.tx^'^isp/ ort o&hrQi top 0 sop^^ 

Oxj/OUTCtt.^^ 

9. Mc&xsc^ioi oi ei^TiPorroiOi,^^ on avroi vioP^ Qsov^^ jcKy}- 
QmovTfXiP 

10. 'yitxxtXQ^ioi oi ^i^tosyfAgpoP hszsp^^ ’^ixmotrvpYi^^ on avreov 
lonv 91 iSucriTigiO. tojp ov^fxpm. 


The following parsing vocabulary gives the words arranged 
in their relations as parts of speech. The sentences are all 
pretty simple, and the syntax of them is plain* Bead with 
the translation, which is in everybody's hands, the student 
should find the passage easily understood. 


^Kom. plur. mas. of /«, /oi», from blessed 

(not as the mortal but the eternal are — Homer in Iliad i. 339, 
and Odyssey ix. 299). 

® Different cases of def. art., for which see p. 480. 

* Causal conj. that, for, because; originally neut. of oVr^v, 
9}n$, or/. 

'^Kom. and ®gen. plur. of adj. pron. othro?, &c. See p. 479. 

®Nom. sing. fern, of / 3 flc< 7 /Ag/», exs, [inherited] kingdom. 

^Dat. (of inhering quality) sing. fem. of x»^S/a, «&$•, heart, 
affection, mind. 

®Gen. and acc. sing. fem. of hxsnoavpvi^ 39 , righteousness. 

®Gen. plur. mas. of ovpuvo;, oy, heaven (of eternal bliss). 

^®Gen. and acc. sing. mas. of ©go?, ov, God. 

^^Nom. plur. of y/ 05 , oy, a son. 

^®Acc. sing. fem. of y?j, y^??, the [habitable] earth. 

^®Dat. (of inhering quality) sing. neut. of rygvpxtAj /aro?, 
life, spirit. 

^^Fom. plur. mas. of rr/yp^o?, 17 , oy, poor, humble. 

^®Fom. plur. mas. of ov^ [morally] pure. 

^®Fom. plur. mas. of g/^nvoTro/o?, oy, peacemakers. 

^^Fom. plur. mas. of SgS/zyy^gyos’, «, op, persecuted; perf. 
part. pass, of 6 )f <y, to choose. 

^®Fom. plur. mas. or fem. of lAg^j^/uy, om, merciful, from 

lAgf/e>. 

^»Fom. plur. mas. of or^ay?, g/a, y, mild, meek, gentle. 

29Fom. plur. mas. of ^rsuPap, omoi, op, pres. part, of T.$v&so)f 
I mourn. 

®^Fom. plur. mas. of wt/ywy, ovax, op, pres, part of •KuvAia^ 
I hunger. 


®®Fom. plur. mas. of h-i^oev, ovacc, op, pres. part, of 
thirst for or after. 


®®3rd pers. plur. 1 st fut. pass, of xaXg/a, I call, invite. 

®^3rd pers. plur. 1 st fut. pass, of <7rei^ccxatXgcoy I cheer, I 
make glad. 

®®3rd pers. plur. 1 st fut. pass, of gxggiy, I pity, pass, obtain 
mercy. 

®® 3 rd pers. plur. 1st fut of irreg. verb I see (from 
stem owt), oVrOjC^fiC/, oxpo/Ac&tf o^ceponp, 

®^3rd pers. plur. 1st fut pass, of x^^rex^o}, I satisfy (with). 

®®3rd pers. plur. 1 st fut of xA> 5 (jopo^£ 6 >, I obtain (as an 
inheritance). 

Copulative conj., and. Generally placed before the con- 
nected word. 

®^A prepositional adverb, governing gen., for the sake of. 

®^3rd pers. sing, pres, indie, of the subs, verb g//«/, I am. 
In each of the beatitudes g/<r/(y), are, is understood after 
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wisely, ffodpare^oy, ffo 0 iUT» 7 ». 

basely, ett^xiov^ ociaxiorct. 

, .The following adverbs derived from prepositions are com- 
pared by Tg^&> and — 


uufn, npwar4 

Wfomari 




IJSrBEOIINABLE PAETS OP SPEECH — OOUJFNOTIONS. 

The indeclinable parts of speech are in Greek distinguished 
by the general name of particles. They are (1) Adverbs (in- 
cluding Interjections), (2) Conjunctions, and (3) Prepositions. 

Adverbs are either (1) primary, as wu, now, rore, then; 
or (2) derivative in (a) as ik’knviaTt, in Greek, adf^^otiorTt^ 
in Latin; (5) Boy, as kwyiIov, like a dog; (c) j^y, as 
secretly ; {d) as xoivavou^ altogether, entirely; (e) aj, as 
oBotl, with the teeth. 

(1) Adverbs are added to verbs, adjectives, and other ad- 
verbs to define and qualify more particularly the attributive 
signification of the words to •which they are joined. 

perivative adverbs are for the most part formed from nouns, 
adjectives, particles, verbs, and prepositions. ’ 

Prom the genitive plural of a noun-adjectivean adverb in6;g-is 
derived I as t&)v ochyiduv^ d’Av^dcos, truly; tcijv o^shjVj, sharply. 

The syllabic additions (a) h, o-s, ^g, denote to a place ; (h) 
hu, hjrom^ place; (c) o-;, x^iv^ x% a place: as ov^acyovBg, 

to heaven ; gxg/cg, thither ; to the earth ; ov^xuobe^ from 
heaven ; -rayro^;, 'Travrotxw^ everywhere, anywhere. 

These adverbial prefixes— ’A^;, 1^/, /3,o/, Ba, fee, /Soy, 

Xoc, A/, increase the signification of the words to which they 
are added: as manifest, d^il-zi-xog, or sAxog, very 

manifest. ^ The syllables yjj and vs in composition have gener- 
ally a privative force : as vn^iog, without speech ; ps'jrovg, 
without feet; though sometimes, but seldom, they increase 
the sense; as yj^By^os, very sweet; vvixvrog^ widely flowing. 

Ey as a prefix gives the sense of {a) excellence or praise; 
as gyg/Buff, fair; ivoaf^og^ sweet- smelling; {h) facility, as gy»/- 
yjjro;, easy to be moved ; {c) happiness, as svyct^oi, happy 
in marriage; but {d) sometimes it diminishes the sense of the 
compound; as gy^a^o^, negligent; surskyi?, of little worth. 

Ayj implies the reverse of gy in all the foregoing signifi- 
cations; as IvffuoYis^ ill-scented; By<r»/y; 5 ro?, 

hard to be moved; By<ry'«^o^, unhappy in marriage. 

The prefix^ d7^0c£ imparts a (a) privative, (b) conjunctive, 
or (c) intensive force; as grace, dx<x^ig, ungrateful; 

‘TTdVTSg, all, dyrccure?, all together; gyAoy, WOOd, d^v7,og, full 
of wood. 

Neuter adjectives are often used as adverbs* 

^ Some derivative adverbs govern the case of their primi- 
tives; as a|/iy 5 ijfAojVj in a manner worthy of us; of^oiag tqh 
dXKotg^ similarly to the rest. 

Adverbs, as well as all other indeclinable words (including 
infinitives), may be used as nouns by having the neuter article 
or a preposition prefixed to them; as ro yyy, the now, i.e. the 
pr^ent; sU dTrce.^^ for once; to xg^ocy, the other side, &c. 

Some adverbs, especially those of time, place, and quantity, 
govern the genitive; as ryj? 9 }fx>e^c&g, late in the day. 

Adverbs which in signification approach to the nature of 
prepositions also govern the genitive; as T^etd^oc rov dvhog 
mthout the knowledge of her husband (Lat. dam marito). A 
few, like dyxov, d7,ig^ iyyv?, o^oy, o-^gBoy govern also the 
dyxi ra vluTi, near the water, &c.; governs 
the dative only; as dfc viys/^ousaci, together with the leaders. 

^ A preposition is sometimes expressed along with the geni- 
tive and dative; as g^oy, as far as me; dMat aw 

»vroig, together with them. 

In Greek an adverl) may even he employed to qualify a 
noun; as ^ va^avrix ioovv), the instantly (felt) pleasure; 6 
iVTog ayB^i^Jxoj, the man within, i,e. the inner man; gy ra 
TOTS x^opif), at that then (—very) time. 

Adverbs derived from adjectives are for the most part com- 
pared by using the accusative singular neuter of the com- 
parative, and the accusative plural neater of the superlative 
of their derivatives: as 




I^Boy, within, 
axo, from, 
kzeeg^ far, 
hMy within, 
without, 


Sp'^0T£&Te»f, 

Si7r6)TSS.T^i), 

s)cex>aruTa, 


sphoTsm^ 
karsdTS^t^^: ' 
szeears^ii}, ■ 

eaujTS^&f, . . • 

S^£i)TS^&i, ^ ^ '■ 

The adverbs undergiven have irregularities in their com- 
parison — 


(iO^rtop, /3gXT/ffTi». 

fzecT^ex,, greatly, ^ctKKov, fzu^iaro!.. 

TTQhv or xoA?ifi6, much, xAg/oy, xXgoy, xAg/y, xAg/o-roy. ar-kuara 


or ^yxov, near,|“'^™‘'' 


iyyv/j, near, 


. or ayxors^Uftt 
f gyysop, or 
1. gyyyrg^^y or oy, 
gently, in a } , , 

very small degree, 

O^s, late, OXptetiTSQQP^ Oxl/iTS^C 


ocyxiarc&. 

dyxorccTio. 

lyytarm>, 

syyvTc&rci), 


^ziarot, least. 



The particle^ zig is added to the neuter of adjectives to ex- 
press the divisions of time; as xoAAat, often, xoAA-ca^fi/j, often- 
times; -TrepTotzig^ five times; 'Troaetzig, how often. 

Such Greek constructions as the following may be rendered 
adverbially in our tongue — viz. x^os o^y> 7 y, angrily; airpog {Bmp, 
violently; x^o? y/3^/y, insolently; x^o? vtts^iBoXyip, excessively. 
Conjunctions are either — 

(1) Copulative; as y.oti and rs, and; ^Bg and /Bg (in the 
poets), and; zui ,u$ptoi, and also; zoci fzipp zon, moreover; xas 
Tot KU{, and further; zxi yu^ cev, again also. 

(2) Adversative; as xa/xg^, g/ x,e»i, ydv, although. 

(3) Dis^tinctive; as ^gy, indeed; Bg, but; yg, drup. dXkm, , 
at least, but, fzspToi, truly, but; (zsptoi xoy, usuroi ye. yet 
truly; ogyg, Bgxoy, Bgro/, but; Bg Bj?, but now. 

(4) Disjunctive; as ^ro/, ^xoy, or, either, whether. 

(5) Conditional; as g/, with its compounds lay, dp, ^y, if; 
xg^, sldTj, sidyjTTs^, if in truth; Ixg/xgg, sTrsihip, Ixg/Bjjxgo, Ixg/oyy, 
iorsivi, if, when, after, since; si B’ d^ec, but if. 

(6) Causal; as ya^, «a/ yx^, V} ya^, yez^roi, yezoarov, yeza 
dyiTTou, for, for truly; ob yx^ dkkx, for not; in, B/o, B-for^ 

ovpszx and Uowszx (in the poets), because; Ixg^ 
since; dg, iarag h0^x (in the poets), ^o-rg, that. 

(7) Eational; as ovp, d^x, ouzovp, roilvi, rotyx^rot, roiyx- 
^ovp, roipvp, Kxi In, Tovvszx (in the poets), wherefore, there- 
fore; ovzovp, not therefore. 

(8) Dubitative; as d^x, is it so ? fzm, is it at all ? 

(9) Exceptive; as ofzcug, dn'i^ou, ygBvjxov, gfzarng, yet; dkkx 
yxp, kxhx "Bn, dXKx ^nv, dkTC ovp, but, but yet, but truly; 
dkkx yg OVP, but certainly at least; dkkx Bj? zxi, moreover also. 

(10) Potential; as du and (in the poets) zs or zsp, 

(11) Expletive. These, although they appear, when trans- 
lated, to be redundant, yet have each in Greek their own 
force and sense, and though occasionally it is somewhat diffi- 
cult to determine exactly what these are in equivalent English 
phraseology, yet their effect is clearly perceptible to the skilled 
scholar. Among them are px, zsp, pv, ttov, to;, xg^, xiw, &c. 

(12) Negatives; as ov (or ovz) and fzn> The former is di- 
rect, denying without reference to anything else; the latter 
is conditional dependent; as Ov k.vf^^ofzfzi, si xn av zsksvag, I 
will not take unless you order. In expressing fear pon signi- 
fies lest; as AgBo;;t« pen rt xa^o;, I fear lest he suffer anything. 

Two negatives generally strengthen the negation; as Ov 
pen <ri Xpep, ovV ov pen as zxrxktTrea (Heb. xiii. 5), I will not 
leave thee, nor forsake thee. So Xenophon, at the close of 
his apology for Socrates, his master and friend, finely says, Ey««j 
pesp B )7 zxrxpom rov ayB^of rijy rg ao0ixp, axi rnp ysppxiornrx 
ovrs pen pespevn^^dxt ^vvxpexi xvrov, ovrs pespeunuspog pen ovz 
soFXiPsip, Contemplating the wisdom and magnanimity of that 
man, I am neither able not to remember, nor remembering, 
not to exalt him. 

^ The greater number of conjunctions introduce the proposi- 
tion with which they are connected; but the following never 
stand at the beginning: xv, again, moreover; x^x, therefor^, 
fittingly, of course; yx^, for; yg, at least; Ba;, then; Bg, but, 
and; Bifi, verily (in prose); In^sp, forsooth; pes», indeed; qvp^ 
therefore; rs, and; to;, therefore. 

pesp and Tg stand after that word which is opposed to an* f 
other;. circumflexed is interrogative: whethe*1 is it so? 

Mint 
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20mN ANI> ' THE. BEAMA: ,.SEO.MON I. POPE TO GOEBSMITH — ■ , 
, SEOTION II, OTWAY TO ABBISON' AHB STEELE, 

The poetic name and fame of. Pope have .been the theme of 
much debate. The battie between Bowles and Byron con- 
cerning him excited lively interest early in the present 
century. As an artist in words, Pope’s powers are consum- 
mate, but they do not flush with emotional life, and so display 
race and grace. His was an age of artificiality, was polished, 
ceremonious, censorious, but neither very healthy in char- 
acter nor hearty in intellectual energy. As a poet, Pope 
moulded the best thinking of Ms time into most tasteful 
forms. He imparted a subtle ductility to language Dainty 
elegance and dapper finicality prove him unrivalled in the 
perception and practice of true ^ste in writing. The felicity 
and grace of his early poems he continued to exhibit even to 
the last. His genius was chastened by criticism, and perhaps 
some of its charm was lost through the prevalence of intro- 
spective watchfulness, while perhaps the reflex influence of 
Ms own personal unshapeliness gave intensity to his convic- 
tion of the value of the perfect outward form which he pains- 
takingly endeavoured to impress upon Ms poems. 

Alexander Pope was born in Lombard Street, London, 21st 
May, 1688. His father, a prosperous linen-draper, after he 
had married Edith Turner, soon retired from business with 
£20,000, and settled at Binfield, near Windsor Forest. Their 
son was weakly, deformed, and stunted. He had the short 
body of a hunchback, and therefore looked as if he had pro- 
digiously long arms. He was precocious, and learned rapidly. 

“ Bred up at home, full early I begun 
To read, in Greek, ‘The Wrath of Peleus’ Son.’” 

His school training ended at twelve. At this age his “ Ode 
on Solitude” was composed. About the same time he began 
to write an epic, poem on Alexander, Prince of Rhodes.” In 
the last year of Dryden’s life he got a glimpse of that poet. 
His “ Pastorals,” after being banded about in MS. for four 
years, were published in 1709. In 1711 the “Essay on 
Criticism” appeared. Addison proclaimed it “a masterpiece 
of its kind,” and indeed for melody of verse, felicity of ex- 
pression, judgment, and wit it is justly admired. Boileau’s 
“Art of Poetry” had been rendered into English by Sir 
William Soane, and had the advantage of revision by Dry- 
den; Horace’s “ Art of Poetry” and an “Essay on Translated 
Verse” had been published in 1680 by Wentworth Dillon, 
earl of Roscommon; and John Shefiield, duke of Buckingham- 
shire, had issued his “ Essays on Poetry and Satire.” But 
the young poet, while praising these authors, excels them. 
He says and shows that 

“ True wit is nature to advantage drest — 

What oft was thought, hut ne’er so well expressed.” 

His next effort — an exquisite example of persiflage and poetry 
— won him unquestioned repute. Lord Petre had, in a 
gallant mood, snipped off a lock of Mrs. Arabella Fermor’s 
hair. The frolic was resented, and a quarrel ensued. It was 
suggested that Pope might laugh the families into good 
humour. Thus “The Rape of the Lock” was begun. It 
appeared in two cantos in 1712 in Lintot’s Miscellanies; 
but the author soon resolved on making it a mock-heroic 
epic. It was reissued in 1714, enlarged to five cantos, and 
the delicate deliciousness of the work augmented by the 
introduction of the fanciful machinery of sylphs and gnomes. 
In 1715 a new edition was issued, with a playful key inter- 
preting it as a satire of Queen Anne’s Barrier Treaty, fur- 
nished by the poet, under the signature of “ Esdras Barne- 
veldt, Apoth.” “Windsor Forest” was published in 1713 — 
the year of the peace of Utrecht, which the poet eulogizes. 
It contains the following forecast of free trade: — 

“ The time shall come when free as seas and wind 
Unbounded Thames shall flow for all mankind. 

Whole nations enter with each swelling tide, 

And seas but join the regions they divide. 

Earth’s distant ends onr glories shall behold, 

And the World launch forth to meet the GM.” 

VOL. m. 


mm: 

Swift, in'" 1713, reported that “ the Lest poet in England was 
Mr. Pope, a .papist, who had begun, a translation of Homer 
into English verse.” Chapman, Hobbes, and O^lby had pre- 
ceded him, and he was largely aided by their labours in 
getting at the meaning of the fine simple Greek of the old 
Scian Bard, but at first he had terrible trouble in crystalliz- 
ing the resonant hexameters into happy heroics. His per- 
severance enabled him to finish the first part of his under- 
taking, the “Iliad,” in 1720, in a style of verse matchless 
in its melody, though as a translation it exhibits little of 
what Christopher North designated the “ stormy sunshine ” 
of the AcMlleid, and if it embalms it also entombs much of 
the magnificent minstrel’s meaning. The “Odyssey” he did 
in great part by proxy— using Broome and Fenton as Ms 
helpers, but revising their labours and keeping in tone the 
music of the lyre. As Addison cautiously said, “ Homer’s 
immortal poem appears to as little disadvantage in this 
as Virgil’s jEneid did in Dryden’s version.” Pope edited the 
poems of Parnell, and undertook an edition of Shakespeare, 
by the reception of which he was chagrined and mortified. 
He resolved on repaying Ms critics by a satire. Dryden was 
his model, and his ‘^Dunciad” is certainly only second to 
“ MacFlecknoe.” It is vigorous and spirited in versification, 
but not unfrequently decency and propriety are sacrificed to 
effect. Pope preluded this celebrated stinging satire by his 
“Treatise on Bathos” (1727). The first edition of “The 
Dimciad” — in three books— appeared in 1728; the second, 
annotated, in 1729. In 1742 he added a fourth hook called 
the “New Dunclad,” and in 1743 an altered version was 
issued with Cibber instead of Theobald as the hero, hut as 
the whole book was not revised to suit this change the satire 
lost its bitingness. Lord Bolingbroke, learning Pope’s desire 
to compose a philosophical poem, drew out a scheme of 
thought — greatly derived from the “ Theodicea ” of Leibnitz — 
for the bard of Twickenham; and the author acknowledged 
him as guide, philosopher, and friend at the close of “ The 
Essay on Man ” (1732-34), which resulted from this co- 
partnery, Pope’s “Moral Essays” and “Imitations of Horace” 
appeared within the next three years. He fell into declining 
health, and on 30th May, 1744, imperceptibly expired. His 
verse is pungent and precise, yet simple, his thoughts apt 
and accurate, and he is a master in perfect propriety of ex- 
pression and of rhythm, but there is little that is grand or 
generous in Ms poetry. In temper he was rather touchy, 
and his quarrels were consequently frequent. He exhibited 
a good deal of craft, and practised chicanery with effect. 
With neither a great loving soul nor an expansive genius, 
he had worldly wisdom, and supplied wit to the world ex- 
pressed in harmonious phraseology, quotable and proverb- 
like, though neither profound nor spirit-soaring. 

Thomas Parnell — the son of a Commonwealth man of 
Congleton, Cheshire, who went over to Ireland under the 
Cromwellian settlement — was born in Dublin in 1679. He 
entered Trinity College, Dublin, at the age of thirteen, was 
M.A. in 1700, and, under dispensation, was ordained deacon 
by the Bishop of ’Derry. In 1705 he was made Archdeacon 
of Clogher, and married Miss Anne Minchin. Parnell, 
though trained a Whig, attached himself to the Tory party, 
and Lord Oxford in Ms case was pleased to forget the states- 
man in the friend. He became popular as a preacher, but 
sought excitement in drink. His two sons died young, and 
his wife died in August, 1712. He was, at Swift’s solicitation, 
made a prebendary in Dublin in 1713, and vicar of Finglass 
in 1716. While on his way to Ireland in July, 1717, he died 
at Chester, and was buried there in Trinity Church. Pope 
speaks of him as learned and good-natured, exceedingly 
pleasant in conversation, and very generous. Goldsmith,* 
writing on the authority of his father and brother, who knew 
Parnell, describes him as a capable man, uneven in tempera- 
ment, always in extremes of agony or rapture, too ready to 
throw upon chance and fortune the blame of self-created 
wretchedness, and yet it is said that he 

! “ With sweetest manners gentlest arts adorned,” 

Sprightly airiness and graceful gaiety mark his best efforts. 
He expresses the happiest thoughts in the simplest style. 

: It would be difficult to equal, still less to surpass, the happy 

37—38 


1250 ' ■ ' ■' .. BFGLISH nTEEATURE. 


harmony of h!s language. His ” Hermit,” though long be- 
fore his day 

“A tale to prosemen known, by rersemen famed,” 

is a favourite with the general reader, and is approved by all; 
his “ Fairy Tale ” is an excellent reproduction of the old Eng- 
lish ballad style; Hesiod, or the Rise of Woman,” tells the 
story of Prometheus and Pandora in gay and ready lines; 
and many of his translations are appropriate, well-reproduced, 
and agreeable transfusions of classic conceptions into English 
expressions. Without any specific poetical genius, Parnell 
has done some few things excellently well, and many with 
taking simplicity and unpretendingness. 

Ambrose Philips (1671-1749) composed pretty pastorals, 
which Pope lampooned and Gray burlesqued. In 1712 he 
transformed Racine’s '^^Andromaque” into “ The Distrest 
Mother,” and produced the two tragedies, “ The Briton ” and 
“Humphrey, Duke of Gloucester” in 1722. John Philips 
(1676-1708), in “ The Splendid Shilling,” in mimetic Miltonic 
verse, produced the finest burlesque of the age; “Cider” he 
modelled on the “ Georgies,” and nearly reached his aim. His 
“Blenheim” did not equal Addison’s “Campaign.” While 
engaged on a poem on “ The Last Day ” he was cut off by 
consumption, 16th February, 1708, aged thirty- two. 

The painfully romantic life of Richard Savage (1698-1743), 
as presented to us in that mournful record of the glory and 
the gloom of genius, Dr. Johnson’s “Lives of the Poets,” is 
not only far more poetical and far better remembered than 
his plays or poems. The strength and finish of “The Bastard” 
must be admitted, and while the provocation which roused 
him into passion cannot be excused, its spirit cannot be ad- 
mired. “ Sir Thomas Overbury,” a tragedy, “ Love in a Veil,” 
a comedy, and “The Wanderer” contain singularly forcible 
fines, exhibit choice thought and diction, though often harsh 
and intemperate. William Somerville (1692-1742) in his 
“Chase” (1735) and “Field Sports” (1742) celebrates “the 
image of war without its guilt,” and the amusements of 
falconry, fishing, &c., resonantly. “ Hobbino” is a racy bur- 
lesque of more than ordinary verse. They are all lively and 
readable. The Rev. John Dyer (1700-58) devotes great in- 
genuity and a fascinating style to the landscapes seen and 
the interests evoked by “ the care of sheep and the labours 
of the loom ” in the four books of “ The Fleece ” (1727). His 
“Grongar Hill” is pleasing and varied. His “Ruins of 
Rome” (1740), records of ideas induced by a visit to Italy, 
do not maintain their writer’s reputation. Matthew Green 
(1697-1737) put wit, wisdom, and poetry into his “Spleen” 
(privately printed in 1732). William Shenstone (1714-63) 
of Leasowes has put exquisite feeling and appropriate senti- ! 
meat into his “ Pastoral Ballad;” a peculiar charm is con- 
veyed in “ The Schoolmistress ” by the contrast between the 
stately Spenserian verse and the lowly lot of the heroine. 
This has always been a favourite, and his “Judgment of 
Hercules” (1741) is a moral poem founded on a parable 
related by Xenophon. William Falconer, a grocer’s son in 
Edinburgh, born 1732, was 

Forlorn of heart by Fate’s severe decree, 

Condemned reluctant to the faithless sea,” 

published “The Shipwreck” (1762), and perished when the 
Aurora foundered in the Channel of Mozambique in 1769. 
Charles Churchill (1731) is the most notable of the English 
satirists between the days of Pope and those of Byron. His 
“ Rosciad” (1761) was an immediate and striking success. 
It was followed by “ The Apology” and by “ Kight.” These 
and “ The Ghost,” “ The Candidate,” “ The Times,” “ Inde- 
pendence,” &c., are all marked by strong expression and stout 
wit, Churchill died at Boulogne on 4th November, 1764, 
The genius of Gay (1688-1732) was not great, though 
quaint and original This smart, sleek, ex-silkmercer is 
best remembered now by that slight song which Jekyl paro- 
died and Jerrold dramatized, “ Black-eyed Susan,” and those 
“ Fables ” in verse which were written for the instruction of 
William, duke of Cumberland, who figures in history at Det- 
langeii, Fontenoy, and Culloden. ,His chief work is “The 

B s Opera ” (1727), which Swift .^gested, and against 
}hoxdas Herring, archbishop of, Canterbury, preached. 


This take-off of the Italian opera “ made Rich (the manager) 
gay and Gay rich.” By his “ Rural Sports ” (1711) he intro- 
duced himself to Pope, who became and remained his friend. 
Pope said that he was 

“ Of manners gentle and affections mild ; 

In wit a man, simplicity a child : 

With native humour tempering virtuous rage, 

Formed to delight, at once, and lash the age.” 

The rusticity of “The Shepherd’s Week” ( 1714 ) and the 
Cockney farcicality of the “ Trivia ” ( 1715 ) are a sort of good- 
humoured luxury of laziness to read. They have a rare 
charm of humanity of a softish sort about them. Gay gave 
to the stage “The Wife of Bath” ( 1713 ), “What d’ye Call 
Itl” (1714) “Three Hours after Marriage ” (in which Pope 
helped him, 1717),“Dione,” a pastoral tragedy ( 1720 ), and “The 
Captives ” (1723). Handel set his serenata “ Acis and Gala- 
tea” to music 1732. He was a friend of Allan Ramsay’s, and 
Burns’ “ Jolly Beggars,” if not directly from Gay, yet in- 
directly from the old song “ The Merry Beggars,” is due to 
Gay’s opera, in which Peachum (Jonathan Wild), Macheath, 
Pilch, Mat o’ the Mint, and others compact into singularly 
condensed verse the very quintessence of satire, though un- 
fortunately the vice is scrabbled o’er with pleasantry. The 
swing of the verse is lively:— 

“ When you censure the age, 

Be cautious and sage 
Lest the courtiers offended should be ; 

If you mention vice or bribe, 

’Tis so pat to all the tribe 
That each cries, That was levelled at me ! ” 

Swift’s vehement spirit and intense but disappointmentr 
rackea nature made him rejoice in mischief. He strove so 
strongly, yet so signally failed; fought so fiercely and was so 
fatally foiled, that commiseration for his cares and perplexities^ 
his lapses into vanity and from sanity, his struggles, trials^ 
desperation, and defiance even of defeat, restrains condemna- 
I tion of his cynicism. His intellectual energy was gigantic, 
excursive, and suggestive. It overmastered men. He “ had 
stiffness of will, but his morals were limber.” A punster 
once said “he was subject to influences stellar and lunar, 
but both were emnesoentr His life holds matter for a 
dozen novels. As a poet he never attempted the pathetic or 
sublime, but frolicsome burlesque and familiar caricature he 
manages admirably. He is original, passionate, and purpose- 
ful rather than poetic. His rhymes are prompt and facile; 
his thoughts quick and virile ; his imagination distinct and 
accurate, and with him words always fall into their proper 
places. Purity and delicacy were not much valued in his 
age: he regards them little; and his unrivalled irony is often 
poison-tipt. It is much to be regretted that a nobler 
life, devoted to nobler objects, was not lived by him, for the 
records of his triumphless intrigues are sad to read. His 
verses, it must be remembered, were almost all occasional, and 
thrown off with rapidity and abandon of extemporaneousness 
for attaining some present end, not for gaining future fame. 
It is impossible, and it would be unprofitable to try, to 
catalogue or criticise them in detail. There “ are not more 
degrees from elephants to mites in cheese” than may be 
found in them. They range from riddles and rebuses to 
epitaphs and epigrams; verses made for fruit- women to verses 
sent to ladies, lords, and prelates; parodies to prologues; 
fables to pastorals ; ballads to elegies ; and birthday rhymes 
to patrons’ praise in odes. They are seldom read; and when 
they are, selections are pretty requisite, exquisite though 
the hits of such wits may be. 

Edward Young (1681-1765) was fifty years old when, 
entering the church, he became rector of Welwyn, Hertford- 
shire. Educated at Winchester and at Oxford, he graduated 
LL.D. in 1719. He liked peers and poets, and passed the 
greater part of his life as a courtier, suggesting as grounds 
for his claims to gracious favour abilities, good manners, 
services, age, want, sufferings, and zeal for his Majesty.” 
His grandiose and unripe poem on “The Last Day” 
(finished 1710) was issued in 1713. He unduly employed 
the pale horse of the Seer of Patmos as the pe^sus of a 
courtier. In “ The Force of Religion, or lYanquished Love,” 




exemplified in Lady Jane Grey and Lord Guildfordj he dealt 
with historic life, but he soon ventured again upon awful 
solemnities in paraphrasing the speech of the Almighty in 
the Book of Job xxxviii.--xli., as a piece of fine d^matic 
“ fiction founded on truth.” In this he dilates and dilutes 
the simplicity of Scripture into stagey rodomontade. He 
contested an election at Cirencester in 1721, and between 
1725 and 1728 issued in folio fasciculi, “seven character- 
istical satires” on love of fame as the universal passion, 
full of acute observation, polished wit, effective raillery, 
urbane humour, and ingenious pleasantry. In his two 
“ Epistles to Mr. Pope” on the authors of the day, he is 
piquant and pointed, but general and impersonal in such 
apothegms as these— 

“ With fame, in Just proportion, envy grows : 

The man that makes a character makes foes.’* 

•‘Nothing but what is solid or refined 
Should dare ask public audience of mankind.” 

“ Time is the judge j time has nor friend nor foe ; 

False fame must wither, and the true will grow.” 

It is in his “ Night Thoughts,” too often dark from excess 
of light, that his verse has real poetical rhythm, his senti- 
ments force and eloquence, and his imagery boldness and 
originality. But not unfrequently the apparatus of darkness 
(which, as in a magic lantern exhibition, helps to bring out 
the pictures) imparts an artificial ghastliness to the torch 
funereal and the nodding plume, the churciiyard with its 
relics of the dead, in contrast to the jarring world and its 
vigour and interest, and makes that look big to thought which 
is only so by trick of style. Both the divinity and the poetry 
acquire a spectral magnificence and strikingness from the 
exaggeration of the gloom. The bard of grief is too fond of 
epigram, the minstrel of meditation too mournful in his tone, 
and too seldom on these “Night Thoughts” does the “Bayspring 
from on high” arise. Having served the church forty years 
at his college living in Welwyn, Young, after protracted ill- 
health and a fortnight’s severe illness, expired 5th April, 1765. 

Quite a different divine singer was John Norris (1657- 
1711), the mystic Platonist who, forty-seven years after 
George Herbert’s death, again gave philosophic thought and 
poetic power a place in Bemerton pulpit. He was one of 
those fine intelligences which — to use his own words — “ like 
angels’ visits, short and bright,” come among men to open up 
glimpses of “the ideal or intelligible world.” This meta- 
physical ecclesiastic was a controversial power against Tihdal 
and Bod well, follower of Malebranche, critic of Locke, friend 
of Arthur Collier, and precursor of Berkeley, preacher of 
sermons full of good sense and subtle thought, daintily- 
worded, and powerful in expression. Norris, in the multi- 
plicity of his gifts and the voluminousness of his works, has 
been almost forgotten as a poet — pure and serene in his 
penetrative insight into human feeling, and exquisitely effec- 
tive in putting wise thoughts into familiar words. What a 
fine human yearning he puts into Adam’s heart as he is being 
“ turned out of paradise: ” 


To the proud wealthy clown, possessor of a spot of earth 
beneath the notice of the geographer, he says — 


William Collins was a bard of exceptional power, but, too 
Intensely overwrought, his fine intelligence was eclipsed by 
insanity. Bom in 1721, he tells us, “ The classic streams 
with early thirst I sought,” “ He was full of great plans. 
He would write tragedies, produce a history of the revival of 


learning,” but dreamed of, rather than worked himself into, 
greatness. His eclogues and odes are favourites with all 
poetic minds. They are skilful, nervous, elegant, and quick- 
thoughted. The “ Ode to Evening” is tranquil, and a mild 
diffusive light brightens it. In the “Ode to the Passions” 
condensed intensity is conspicuous, and few contrasts can be 
greater than the reposeful tenderness of the “Ode on the 
Beath of Thomson” and the rapt inspiration of the “ Ode on 
the Superstition of the Highlands.” His dreams and dissi- 
pation ended in darkness and death, 12th June, 1759. 

James Thomson, bom 7th September, 1700, was the son 
of the minister of Ednam, Eoxburghshire. Educated at Jed- 
burgh and Edinburgh, he— discarding theology for poetry 
— ventured to London with his poem “Winter” as all his 
wealth. Miliar bought it at a low price, but as it gained the 
approval of Thomas Whateley, then (and even yet) of note as 
a critic, it was published (1726), and rapidly passed through 
edition after edition. Next year, while acting as tutor to 
Lord Binning, “ Sumnaer ” was issued, and his poem “ To the 
Memory of Sir Isaac Newton” (who had died 20th March, 
1727) appeared in June. His “ Britannia,” though written 
in that year, was not published till 1729. “ Spring” was 

published in 1728, and his tragedy of “ Sophonisba” was put 
on the stage in 1729. “The Seasons” — “Autumn” having 
been added — were issued in a complete edition in 1730, 
having a hymn given as an epilogue. It forms a volume 
almost equally effective on the reader’s reason, imagina- 
tion, and taste. In subsequent issues several exquisite 
passages were omitted, and no fewer than 5541 lines were 
altered, so carefully did this singer endeavour to condense 
“ the mazy running soul of melody into his varied verse.” 
Thomson was invited to go the grand tour with Charles 
Richard Talbot (1730-31), and on his return he chose as a 
topic for his muse “ Liberty,” which was originally issued in 
five parts (1734-36). It is a poetico-philosophical attempt to 
trace the progress of freedom from the first ages to his own 
time, and reproduces some of those ideas and suggestions 
excited by his travels and gathered on classic ground. It 
seems to have been chilled into formal coldness by this classic 
choice. On the 6th April, 1738, “ Agamemnon” was unfavour- 
ably received on the stage, yet within a month 3000 copies 
were sold, and a new edition of 1500 was immediately taken 
up. “ Edward and Eleonora” (1739) was refused a license 
owing to its political allusions, but being printed in 1740 had 
a great run. In conjunction with Mallet, Thomson wrote, 
in 1745, “ The Masque of Alfred,” which contains the na- 
tional lyric “Rule Britannia;” ^^Tancred and Sigismunda,” 
the most successful of his tragedies, was performed with great 
applause in May, 1748; “ The Castle of Indolence” was pub- 
lished, and shortly afterwards his “ Coriolanus” was finished. 
The author expired 27th August, 1748, from a chili which 
passed into a fever. In describing the changing beauties of 
the changeful year, Thomson 

“ Informs the page 

With music, image, sentiment, and thought 
Never to die.” — “ Summer" 

In the “ Seasons” Ms diction is florid and “amusive,” and here 
and there the blank verse is tumid; but every ennobling 
association is inwrought with his felicitous sketches, and 
morals and religion are never forgotten. In his plays, there 
are many fine resonant lines and exquisitely expressed sen- 
tences, though characterization — varied as the elements^is 
defective. In “ The Castle of Indolence” luxurious serenity 
and sage old-fashioned monotonousness of life impress us, at 
once, with sweet repose of thought and energy of soul With 
what a fine, quiet, soft, endearing, personal charm Lord 
Lyttleton has invested the poet’s personality! — 

“■ A bard here dwelt more fat than bard beseems, 

Who void of envy, guile, and lust of gain, 

On virtue still and Nature’s pleasing themes 
Poured forth his unpremeditated strain ; 

The world forsaking with a calm disdain, 

Here laughed he careless in his easy seat ; 

Here quaffed, encircled with the joyous train ; 

Oft’ moralizing sage! his ditty sweet 
' He loathed much to write, ne cardd to repeat,” 


“ Stay, then, bright minister, one minute stay, 
Let me in Eden take one farewell round, 

Let me go gather but one fragrant bough, 
Which, as a relic, I may keep and show ; 

Fear not the tree of life; it were 
A curse to be immortal, and not here! ” 


“ I can enjoy what*s yours much more than you ; 
Your meadow’s beauty I survey, 

Which you prize only for its hay ; 

There I can sit beneath a tree, 

And write an ode or elegy. 

What to you care, does to me pleasure bring, 
You own the cage, I in it sit and sing.” 
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Allan Ramsajj a native of the lofty Lanarkshire village of 
Leadhills, where he was born 15th October, 1686, was ap- 
prenticed to an Edinburgh wigmaker in the year of Thomson’s 
birth, and issued Ms pleasant pastoral, “ The Gentle Shep- 
herd," in the very year that Thomson passed from Leith to 
London. Ramsay’s unique ‘^hodden-gray” drama was an 
instantaneous success. Homely simplicity, rustic innocence, 
pawkie humour, good sense, honest thought, and a certain air 
of everyday life, make the pulse brisk and quick while read- 
ing it. It took both town and and quite a tremor of joy 
was felt at the revelation made in it. Common experience 
contains the most genuine poetry, if hearts are true and 
homes are holy. The barber bookseller, printer, poet, and 
publisher—a quaint, antique, humorous, and kinMy spirit — 
enlivened the Canongate and found fame and fortune. Gay, 
Pope, and Somerville were his friends. So were the two 
Hamiltons — of Bangour and of Gilbertfield; and in his shop— 
the sign of Jonson and Drummond — the noble, the wealthy, 
the learned, and the witty met and talked. He built a 
theatre in Carruher’s Close — a license for which was refused — 
and a house on Castle Hill. He died 7th January, 1758. His 
minor poems have the spirit and ease of Horace, his songs 
are Scotland’s best prior to Burns, his fables and tales are 
humorous and garrulous — sometimes indelicate in expres- 
sion; but the shepherd life about “ Habbie’s Howe,” with “ a 
crotting burnie wimpling through the ground,” is a delineation 
as perfect and pleasing, pure, though playful in manners and 
unaffected in form, as has been drawn in any nation’s drama. 

John Armstrong (1709-79) was born at Castleton, Rox- 
burghshire, graduated in medicine at Edinburgh, and by 
“The Art of Preserving Health” (1744), gained a high 
place among didactic poets. In style, it is classic like 
Milton’s, with something of the diffuseness of Thomson. 
It contains many judicious precepts, and is adorned by 
several images of beauty and power. His “Benevolence” 
(1751) and “ Taste” (1755) have fewer good points, and are 
more jejune. His only tragedy, “ The Forced Marriage,” 
Garrick thought unfitted to compete with Mrs. Behn’s, 
having the same title, on the stage. He attended Thomson 
on his deathbed, visited Smollett in his last illness, and 
died from the results of a carriage accident. Another 
physician, Mark Akenside, made his dSut as a didactic poet 
in 1744. Pope declared he “ was no ordinary writer.” This 
scholar and wit, born in Newcastle -upon -Tyne, 9th Novem- 
ber, 1721, was educated at Edinburgh as a Presbyterian 
minister, and graduated at Leyden as a doctor of medicine, 
16th May, 1744. “The Pleasures of Imagination” is a 
poem of great promise and much power. Though written 
in felicitously fluent phrase, his blank verse has a sonorous 
amplitude 'which often seems too vast for the subject, and 
affords more pleasure to the ear than to the heart. His 
view of mind is animating and grand, but he scarcely hints 
at any hope beyond the grave; his odes are overstrained 
alike in adulation and in condemnation, and he never 
acquired the lively lightness of the lyric poet. He died 
23rd June, 1770. There are few poems in which the 
language and images are so appropriate, natural, and pic- 
turesque as that of the “ The Grave,” published in 1743 by 
Rev. Robert Blair of Athelstaneford. Through his friend 
Colonel Gardiner (who was killed at Prestonpans, 1745) this 
poem was brought under the notice of Dr. Watts, and by 
his influence it was accepted by the booksellers. It was long 
held in high esteem by the serious and devout in Scotland, 
where it had an immense sale as a chap-book. Its author 
was a scientific student, an able preacher, and on his gloomy 
theme he has produced the most Shakespearian ideas and 
the most Miltonic verse of any poet of his century. He died 
4th February, 1746. His successor in the incumbency of 
Athelstaneford was John Home, a native of Leith, bom 22nd 
September, 1722. In his rural manse, he composed “Douglas, 
a tragedy,” which was in 1756 brought on the stage of the 
Canongate theatre, Edinburgh, and caused an uproar of 
excitement and delight. The chivalrous valour, romantic 
generosity, and eagerness for fame of Young Nerval, the 
long-cherished sorrow and maternal tenderness of Lady 
Randolph, and the fine rural images used by Old Norval, no 
less than the simple realism of the story' and Idbe wy flow 



of the dramatic dialogue, charmed the crowd. This alarmed 
the clergy, and they instituted proceedings against the 
author. He resigned his charge and went to London, where 
he brought out “ ^Egis” (1758), a play in poetry and pathos 
little inferior to “Douglas,” first entitled “ Rivine,” but by 
David Garrick thus named after an anonymous play per- 
formed a century before; “The Siege of Aquileia” (17&); 
“ The Fatal Discovery ” (1769); “ Alonzo ” (1773); and “ Al- 
fred” (1778) — ^all somewhat inferior to “Douglas.” Home 
died 5th September, 1808, aged eighty-six. 

Goldsmith was only two years old when Thomson wrote 
to Bubb Doddington from Paris (1730): “It seems to me 
that such a poetical landscape of countries \i,e, one as seen 
with the Muse’s eye], mixed with moral observations on 
their government and people, would not be an ill-judged 
undertaking. But then the description of the different face 
of nature in different countries must be particularly marked 
and characteristic, the poetical painting of nature.” This 
is a prophetical forecast of “The Traveller” — that early 
deliberate endeavour after enduring fame wMch the imagina- 
tion of Goldsmith first sketched as a footsore flute-player in 
Switzerland in 1755, and laid before the public as “ the first 
work to which he prefixed his name,” after having waited 
the Horatian nine years, in 1764. During his lifetime 
it passed through nine editions. Its language is rich, yet 
not over-ornate, and musical though simple. His feelings 
are tender, his fancy delicate, his pencil picturesque, his 
allusions beautiful; they link, by magical associations, things 
of everyday with ideas at once grand and sublime. Without 
laborious subtlety it is chastely skilful, and imparts refined 
delight. “The Deserted Village ” appeared in May, 1770, 
and ran through six editions before the year closed. Its 
pathos and simplicity endear it to the heart, its sympathetic 
sensibility makes it sacred to the imagination, and even 
although some may hesitate to accept its philosophy of life, 
few can resist the fascination of his spirit-stirring strains, 
their exquisite rhythm, their mellow music, and their charming 
charity and considerateness. Fame has acknowledged him 
great alike for his novels, satires, comedies, essays, and 
histories, but she places on his brow the laurel of the poet 
with no grudge, and oft she quotes the splendid sentences 
with which he has enriched “ our English,” e.g . — 

“ Learn the luxury of doing good.” 

“ Creation’s heir — the world, the world is mine ! ” 

“ How small, of all that human hearts endure, 

That part which laws or kings can cause or cure ; 

Still, to ourselves, in every place consigned, 

Our own felicity we make or find.” 

“ 111 fai'es the land, to hastening ills a prey, 

Where wealth accumulates and men decay.” 

“ Self-dependent power can time defy, 

As rocks resist the billows and the sky.” 

Goldsmith’s comedies are the most admirable of those which 
survive from the days of Anne and the early Georges. The 
fasMonable plays of the period have perished. The public 
appetite was palled with the capering hilarity of vice; but 
Goldsmith’s “Good-natured Man” and “She Stoops to 
Conquer ” are innocently humorous, brilliantly gay, sprightly 
in character, and interesting in plot. George Coleman’s 
“Jealous Wife” (1761), founded on Fielding’s “Tom Jones” 
and “The Clandestine Marriage” by Garrick and Coleman; 
Richard Cumberland’s “West Indian” (1771), “Wheel of 
Fortune,” and “ Fashionable Lover;” Hugh Kelley’s “ False 
Delicacy” and “ School for Wives;” and Richard Brinsley 
Sheridan’s “The Rivals” (1775) “School for Scandal” 
(1777), and perhaps “The Critic” — in which Cumberland 
appears as Sir Fretful Plagiary” — may be quoted as ap- 
proaching more nearly to the amusive manner of Goldsmith 
than the abusive style of Samuel Foote (1721--77). 

SECTION II. — OTWAY TO ADDISON AND STEEDE. 

After the Puritan party, in 1643, gained the upper hand 
in London, no toleration was given to the stage. Even 
“ The sweat of learned Jonson’s brain 
And gentle Shakespeare’s easier strain ” 
were inhibited. The theatres were closed. At the Restora- 
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tion, they were reopened, and Bryden then became the chief ! 
purveyor for the stage. Sir Walter Scott rightly describes 
his heroic plays as /‘ metrical romances in the form of 
dramas” His comedies are broadly marked with conspicuous 
license, strained wit, and French declamatoriness. Either 
growing taste or the urgency of poverty induced him to 
forsake the continental fashion and return to British forms. 
He abandoned rhyme, betook himself to blank verse, and 
made an effort to restore the Shakespearian ideal to the stage. 

Among the contemporaries of Bryden, who was un- 
doubtedly the chief of the Restoration dramatists, were the 
three sons of Sir Robert Killigrew — (1) Sir William Killigrew 
(1605-93), author of four tragi-comedies, “Pandora, or the 
Converts” (1664), “Ormasdes, or Love and Friendship” 
(1665), “Selindra” (1666), and “The Siege of Urbin” (1666), 
issued in a folio volume 1669. “The Imperial Tragedy” 
is also attributed to him. These were all acted with ap- 
plause. His two volumes of (233) “ Artless Midnight 
Thoughts of a Gentleman at Court,” who for many years 
“built on sand, which every blast of cross-fortune has defaced, 
but now he has laid new foundations on the Rock of his 
salvation,” contain some quaint moral reflections. (2) Thomas 
Killigrew (February 1611 to March 1682), who attended 
Charles II, in exile, and during this time was, unofficially, 
the king’s jester. After the Restoration, he was appointed 
censor of the king’s theatre. He wrote eleven plays, of 
which two, “ Claricilla ” and “ The Prisoners,” having been 
acted at the Phoenix, Brury Lane, were published in 1641, 
while the others, of which “The Parson’s Wedding” — written 
in Basel and all acted by women — is the best, were pub- 
lished in a folio in 1664. His “ Bellamira,” “ Thomaso,” 
and “Cecilia” are each in two parts. Sir John Benham 
sarcastically says— 

“ Had Cowley ne’er spoke and Killigrew ne’er writ, 

Combined in one they’d made a matchless wit.” 

(3) Br. Henry Killigrew (1613-90), subsequently Master of 
the Savoy, though the youngest brother, seems to have been 
the first to tempt the stage. He was but seventeen when, 
on the occasion of the marriage of Lord Charles Herbert 
with Lady Mary Villiers, daughter of the Buke of Bucking- 
ham, he produced “ The Conspiracy,” a tragedy which won 
the commendations of Ben Jonson and Lord Falkland. It 
was published without his consent in 1638, but he issued a 
revised edition in folio in 1653, under the title of “ Pallantus 
and Budora.” Bryden’s fine elegiac ode “On Mistress 
Anne Killigrew, excellent in the two sister-arts of poesy 
and painting,” refers to Br. Henry Killigrew’s beautiful and 
accomplished daughter, who died of small-pox, 1664. 

Of another family, three members of which expended 
great pains to win dramatic renown, Lord Macaulay some- 
what harshly says, “ The poetry of the Berkshire Howards 
was the jest of three generations of satirists.” The mirth 
began with the first representation of “ The Rehearsal ” (by 
George Yilliers, duke of Buckingham, 1671), and continued 
down to the last edition of the “ Bunciad” (1742), Sir 
Robert Howard was the original hero of “ The Rehearsal,” 
and was called Bilboa. In the remodelled “ Bunciad ” Pope 
inserted the lines — 

“ And high-born Howard, more majestic sire, 

With Fool of Quality completes the choir.” 

Pope’s “ high-born Howard ” was Edward Howard, author of 
the “British Princes” (a heroic poem, 1669). 

(1) Sir Robert Howard, who was of the family of Thomas 
Howard, viscount Andover, first earl of Berkshire (1626) 
— whose daughter, Elizabeth, Bryden married — produced, in 
conjunction with his brother-in-law, “ The Indian Emperor ” 
(1667), being a sequel to “ The Indian Queen,” a tragedy in 
heroic verse, which had been acted with great success, the 
music being by Purcell, in 1664. In this same year the 
noble author placed on the stage “ The Surprisal,” a tragi- 
comedy, and “ The Committee, or the Faithful Irishman,” a 
comedy (written to ridicule the Puritan party) which gained 
great applause. In 1668 he produced “ The Great Favourite, 
or the Buke of Lerma,” intended, Pepys says, as a reproach 
to the king for his looseness of life. To “ The Vestal Virgin, 
ox the Roman Ladies,” in imitation of Sir John Suckling’s 


“Aglaura ” (1637), the author composed two closing acts, 
the one sad, the other merry, so that it might be performed 
either as a tragi-comedy or a true tragedy. The plot of the 
“ Blind Lady ” is founded on an incident in Peter Heylin’s 
“ Cosmography,” and the humour depends on an old lady who 
is willing to run the risks of marriage for the seventh time. 
Though Shadwell, being of the opposite party, satirized him 
in “The Sullen Lovers” as Sir Positive At-all, and his wife 
as Lady Vain, Howard was really a man of parts, of whom 
Bryden said — 

“ In your head 
The curious net that is for fancies spread, 

Lets through its meshes every meaner thought, 

While rich ideas there are only caught.” 

He translated Virgil (book fourth), Statius’ “ Achilles,” 
and wrote “Historical Observations on the Reigns of Ed- 
wards I., II. and III., and Richard II.” (1689); “A History 
of Religion” (1694), and several rather clever poems (1696). 
(2) The Hon. Edward Howard (Sir Robert Howard’s brother) 
produced in January, 1663-64, “The Usurper,” a tragedy 
in which Bamocles (according to Thomas Hobbes) represents 
Oliver Cromwell, and Hugo de Petra Hugh Peters, who 
was executed as a regicide (1660). “Six Bays’ Adventure” 
(1671), and “The Man of Kewraarket” (1678), comedies, 
and “ The Woman’s Conquest” (1671), a tragi-comedy, have 
been printed; but “The Change of Crowns” (1667), highly 
successful in representation, “ The London Gentleman ” 
(1667), and “The United Kingdoms,” have not been pub- 
lished. He is the author besides of “Poems and Essays” 
(1674). (3) His youngest brother, Hon. James Howard, in 
Becember, 1667, placed on the stage “All Mistaken, or 
the Mad Couple,” and “ The English Monsieur.” Both of 
these were esteemed good comedies, and Lady Wealthy in 
the latter was one of Nell Gwynne’s famous characteriza- 
tions. He likewise altered Shakespeare’s “Romeo and 
Juliet,” preserving the lovers alive, and making them happy 
in each other. 

Thomas Otway was born at Trotten, in Sussex (1651). 
Educated at Westminster School, and Christchurch College, 
Oxford, he became first an actor, then a playwright. In 
1675 he produced “Alcibiades,” a plotless and shadowy 
tragedy in rhymed couplets. It was a partial faihire, yet 
Betterton next year accepted “ Bon Carlos.” This story of 
“an untamed, haughty, hot, and furious youth,” was written 
in sinewy, swinging verse. It won applause from crowded 
audiences, and sneers from Rochester, who furnished the 
poet with a model for some parts of “Bon John.” The poet 
was enriched and enraptured. Next, he translated Racine’s 
“Titus and Berenice,’’ and Moli^re^s “Cheats of Scapin.” 
In a fit of despairing love for Mrs. Barry, Otway accepted a 
cornet’s commission under the Buke of Monmouth, and flew 
to fight in Flanders, leaving behind him a comedy entitled 
“ Friendship in Fashion,” which, when produced, was highly 
successful. It is repulsive, naughty, and dull; but it was 
thought to be a lampoon, and the town laughed. On his 
return, after the peace of Nimeguen, Otway, ragged, starving, 
and unpaid, 

“ Full of those thoughts that make the unhappy sad, 

And by imagination half grown mad,” 

produced “ The Soldier’s Fortune,” to which Lord Falkland 
wrote a prologue. Otway’s “ Orphan ” was the literary 
sensation of 1680. Mrs. Barry’s exhibition of Monimia’s 
miseries drew tears from every eye. The plot turns upon 
an unpleasant, improbable incident — taken from the history 
of Brandon in a novel entitled “English Adventures,” which 
had been published in 1667 — but the characters are drawn 
with vigour and with sustained power. In “Caius and 
Marius” Otway took his materials, not from Plutarch’s 
“ Lives ” and Lucan’s “ Pharsalia ” only, but very largely too 
from “Julius Csesar” and “Romeo and Juliet,” In the 
prologue, speaking of Shakespeare, Otway admits 

“ He’s rifled him of half a play 5 
Amidst his baser dross you’ll see it shiae 
Most beautiful, amaring, and divine.” 

Marius junior and Lavinia are modelled after the ill- 
starred lovers of Verona, and Sulpitius is Merciitio done not 
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in porcelain but in delft ware. Many portions spoken by 
all three are taken verbatim from the elder dramatist. The 
author had evidently in his mind's eye the factions of Charles 
n.’s reign while he wrote of the contentions between Sylla 
and Marius. In “ The Poet's Complaint to his Muse " Otway 
supplies some autobiographic account of himself, and vents 
denunciations on Rochester, Shadwell, and Settle. He had 
“fallen on evil days," and subsisted by the bounty of the 
Duchess of Portsmouth. But when he next appeared as a 
playwright he rose to his full strength in “Venice Preserved,” 
and made the nearest approach to the Shakspearian stage- 
play which the intervening century affords. The plot is ex- 
cellent and the construction of the scenes admirable, the char- 
acters forcibly conceived and originally drawn, and the verse 
ebbs and flows with the passions of the speakers. Though a 
little einbued with the passing patriotism of the period when 
Titus Oates' story of a “Plot Discovered” touched men’s hearts 
with tremor, it needs no such adventitious aid, and it would 
be greatly bettered if it wanted the nauseous lechery of An- 
tonio — intended as a satire on the Earl of Salisbury. The 
creation of such an exquisite piece of womanhood as Belvidera 
has secured an immortality of fame. This tragedy revived 
the stage in 1682. In 1684 Otway’s latest play, “The 
Atheist,” a continuation of “The Soldier’s Fortune,” was 
placed on the boards. He made a great effort to produce 
“Windsor Castle” (1686) — a bid for the patronage of James 
11. ; but, before the fruition of his hope, want and drink 
brought his life’s tragedy to an end. He died at the Bull, a 
dirty alehouse in Tower Hill, 14th April, 1685, when only 
thirty-four. 

Thomas Shadwell (1640-92), as the wearer of the laureate’s 
wreath, has been unduly ridiculed. He chose Ben Jonson for 
his model, but he had not Jonson’s “immortal substance,” 
and spoiled his own vivacity and wit by carelessness in com- 
position and sensuality in life. His plays, crude and hastily 
written (sometimes one in a month) under the stimulus of 
opium, are dramatic in structure, and as pictures of the 
humours or manners of the age not ill drawn, though his 
heroic verse is often “mature in dullness.” Of Ids seventeen 
plays none supply inviting reading, and only through dearth 
of books or the sternness of duty could any mortal man un- 
dergo the penance of perusing them. Many of them, though 
not destitute of good sense, deal with disagreeable doings, 
and are so full of cant and slang as to require a glossary. 
He was the Wloig rival of Dryden when the latter was a 
Tory. Unfortunately he was impaled as MacFlecknoe by 
his foe, and the delight of laughter at Mm has been preju- 
dicial to fair judgment of him. Elkanah Settle, designated 
by Dryden “Doeg, whom Grod for mankind’s mirth has 
made,” has been laughed at rather than with. His verse is 
duller, and his plays, though quite as numerous, are even 
more thoroughly dead than Shadweli’s. It is not easy to see 
how his stilted rant and tumultuary plots could have been 
“held in high esteem both with the court and town,” as 
“ Cambyses” (1671) and “ The Empress of Morocco ” (1673) 
were. The latter was burlesqued by Thomas Buffet in 1674, 
and a controversy, engaging the pens of Dryden, Shadwell, 
Crowne, and its author stirred the literary world. John 
Crowne (died 1703) — son of a Hova Scotian dissenting min- 
ister — was patronized by Charles II. At his suggestion he 
imitated the Spanish comedy “ Ho puede ser ” (It cannot be) 
in “Sir Courtly Kice,” in which Hothead and Testimony 
satirize Tory and Whig pretty impartially. In Ms “City 
Politics,” Shaftesbury, Sir William Jones, College, Titus 
Oates, and others are severally mimicked. His comedies, 
especially “ The Country Wit,” are somewhat amusing, but 
his tragedies, the best of which are “ Thyestes ” and “ The 
Destruction of Jerusalem,” are entirely undramatic and ex- 
tremely involved. He died in obscurity. Nathaniel Lee 
(1655-91) not only trode the stage in the same year as 
Otway, but, while scarcely twenty, had his “Hero” played. 
It, as well as some other of his eleven tragedies (mostly classi- 
calX contains some fine “transiunary things” and a great deal 
of bombast. Self-indulgence, working on a brain overstrained, 
brought Mm to bedlam. His “ Alexander and Theodosius ” 
kept their place long on the boards, , Thomas Southeme 
(1669--1746) has been successful in ^ Isabella, or the Fatal 


Marriage,” and in OroonOko ”— -founded on Mrs. Behn's 
novels “The Hun” and “ Oroonoko and he may be said 
to have originated the anti-slavery agitation which was only 
closed by the recent civil war in America. The tears of Isa- 
bella to this day water Southerners laurels. 

In the great days of the drama, when it was instructive 
and poetical, it was beneficM that before an unreading 
public the stage should 

“ Let gorgeous tragedy 
In sceptred pall come sweeping by ; ” 

but George Lillo (1693-1739), a jeweller in London, thought 
it would be well to bring the powers of such an agency 
“ home to men’s business and bosoms.” With this intent he 
devoted his leisure hours to the composition of domestic 
dramas designed “to hold the mirror up to nature” for 
some useful purpose. The first, “George Barnwell” (1731), 
founded on “a ballad of a London apprentice, who thrice 
robbed his master, and murdered his uncle,” was so suc- 
cessfully realistic that for upwards of half a century it 
was played on Boxing-night as a useful warning to the 
youths of London. Pelham, in Ms “Chronicles of Grime,” 
records that a gentleman who had for many years sent £10 
on his benefit night to David Ross, a celebrated impersonator 
of Barnwell, left him a legacy of £1000 because he had 
been conscience-stung by this play. The second, “ Fatal 
Curiosity” (1736), is based on an incident narrated in 
Dr. Franklin's “Annals of James I. and Charles 1.” (1681), of 
a son returning from the Indies, who visits his love Charlotte, 
and, asking lodging from his father without revealing who 
he was, intrusts his stepmother with a casket of jewels, and 
retires to rest. She opens the casket, instigates the father 
to murder him, and he does so. When Charlotte tells who 
he was, old Wiimot kills his wife and himself. Henry 
Mackenzie, half a century afterwards, altered it into “The 
Shipwreck.” Besides plays entitled “ Scanderbeg ” and 
“Eiminek,” he produced an opera, “Sylvia,” and left a 
drama on “ Arden of Faversham ” unfinished. This was 
completed by Benjamin Hoadley, M.D., author of “The 
Suspicious Husband ” (1747), a very excellent vivacious 
comedy, in regard to which Macklin produced a farce entitled 
“The Suspicious Husband Criticized, or the Plague of Envy.” 
Lillo’s verse is easy, level, choice, and expressive, his senti- 
ments excellent, but his plots are sensational and disagree- 
able. Edward Moore (1712-57), a London linen-draper, son 
of a nonconformist minister of Abingdon, following Lillo, 
produced a severe and caustic exposure of the domestic 
misery caused by the passion for play in “ The Gamester.” 
Dr. Young thought Mghly of it. Moore wrote “The 
Foundling” and “Gil Bias” (two unsuccessful comedies), 
“Fables for the Female Sex,” and edited The Worlds to 
which Lords Chesterfield and Lyttelton and Horace Walpole 
were contributors. Dr. Edward Young, before taking orders, 
composed “Busiris, King of Egypt” (1719), and “The 
Revenge” (1721), The latter holds high rank as a splendid 
tragedy, and even yet Zanga’s sufferings — a father’s death, 
his own defeat, captivity, deprivation of the crown, and, 

: worst of all indignities, a blow — enlist the sympathy excited 
I by the woes of a lofty and impatient spirit, one of those 

“ Souls made of fire, and children of the snn, 

With whom revenge is virtue.” 

One might wish that the comedy of the Restoration and 
the Revolution could be by some means disinfected. Its 
easy grace, riant gaiety, exuberant wit, frank familiarity, 
and delicious fun, have never since been equalled; but un- 
fortunately these are combined with so much grossness and 
indelicacy, licentious intrigue and grinning sensualism, that 
“none but itself can be its parallel.” Without denying 
that manly common-sense expressed in racy English, and 
idiomatic persiflage uttered with exquisite nonchalance, 
abound in them, it is equally impossible to deny that flippant 
indecency of conversation and flagrant libertinism of incident 
form their staple. One of tlie most gentlemanly of those 
too faithful transcribers of the vices and manners of these 
times was William Wycherley, born at Cleve, in Shropshire, 
1640, educated in France (where he was received into the 
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Roman Catholic Church), and trained in philosophy and law 
at Oxford (where he was readmitted to the English com- 
munion). He became a student in the Middle Temple, and 
a man about town. His first comedy, “ Love in a Wood, or 
St. James’s Park,” was brought out in May, 1669. It was 
dedicated to the Buchess of Cleveland, by whom he was intro- 
duced to Charles II., who took him into his favour. The 
Gentleman Dancing Master” appeared in 1671, “The Plain 
Dealer” in 1674, and “The Country Wife” in 1678. Shortly 
afterwards, the recently widowed Countess of Drogheda, going 
into a bookseller’s for “The Plain Dealer,” was introduced to 
Wycherley as the real plain dealer. They were privately 
married; but when she died, leaving all her property to 
him, he was involved in lawsuits, ruined, and imprisoned. 
James IL paid Ms debts after he had Iain seven years in 
jail, and when he had returned to the Romish faith, 
“ Placing matrimony after extreme unction,” as Pope says, 
he married a young lady whose fortune of £1500 enabled 
him to py his debts, and gave her in exchange his name 
and a jointure of £400, much to the dismay of Ms nephew 
and heir. He died December, 1715. 

Sir George Etheridge replaced the comedy of whimsicality 
with that of intrigue. He was the most polished wit and 
distinguished dramatic writer of Charles IL’s reign. Base, 
hveliness, and good sense characterize the highly-coloured 
copies of the cavalier caste which he places before the 
audience; but most of them have constitutions injured by 
debauchery, fortunes wrecked by play, and minds of ingrained 
libertine habit. They have dash, and go, and show. Their 
address is easy and their conversation unreserved; marriage 
is with them a mode, and seduction a fashionable amuse- 
ment. He belonged to an Oxfordshire family, was educated 
in France, and trained to the law. “ The Comical Revenge, 
or Love in a Tub,” “ took the town ” in 1664. It was followed 
by “She Would if She Gould,” in 1668. This play Addison 
castigates in the Spectator, Ho. 51. “ The Man of Mode,” in 
1676, displayed in Dorimant the witty Earl of Dorset and 
Wilinot, earl of Rochester, rolled into one, and several of the 
other sprightly rakish wits and sparks among his contem- 
poraries. Sir Eopling Flutter was taken as a portrait of Mm- 
self. He died in 1688. 

William Congreve admired, copied, and modelled himself 
after the manner of Wycherley. He was the son of Richard 
Congreve, of Congreve, StaffordsMre,' but was born at Bardsea, 
near Leeds, about 1672. He was educated at Kilkenny and 
in Dublin University, and joined the Middle Temple in 1690. 
Dryden declared he had never seen a first play so full of 
genius and so deservedly successful as “ The Old Bachelor,” 
which was represented in 1693. Captain Bluff, to whom 
“fighting is meat, drink, and cloth,” and Sir Joseph Wittol 
bear marks of Congreve’s study of Ben Jonson, and his 
liking for Bobadil and Master Stephen. Heartwell’s amorous 
passion, whimsical delirium of folly, and poignant sarcasm of 
speech, the polite libertinism of Beilmour, the impotent 
doting of Fondlewife, the arch coquetry of Belinda, the 
humorous difiiculties of Vainlove, and the veneer and starch 
of Lord Plausible, make up a bill of fare in which the sauce 
and sauciness exceed the solids. “The Double Dealer,” 
which was acted next year, is better in its dramatic power, 
and worse in its morality, than its predecessor. There are in 
it three rakes, and Sir Paul Pliant is perhaps the most 
reprehensible picture of a father ever placed upon the comic 
stage. The solemn Lord Froth, who thinks “ nothing more 
unbecoming a man of quality than to laugh,” and the silly 
Lady Froth, authoress of “The Syllabub,” a heroic poem, 
who pretends to poetry, learning, and wit, are charmingly 
ridiculous. “Love for Love” (1695) in plot and characteriza- 
tion is one of the best in the language; but its principal female 
characters, except Angelica, are vicious and heartless. Sir 
Samson Legend, a testy malignant wit, tries to disinherit 
his elder son Valentine in favour of his seafaring son Ben, 
much given to the talk of the forecastle; Tattle is an 
empty-headed, talkative coxcomb; Scandal performs his 
duty as a moralist with a plentiful lack of good-nature and 
good-humour. Angelica befools Sir Samson, the father, 
and confers her fortune and hand on Valentine. In 
“The Way of the World” (1700) matrimonial infidelity is 


Ms topic. Millamant is an exquisite example of feminine 
vivacity and sprightliness; she “loves to give pain because 
cruelty is a sign of power,” and Mirabel — said to be a piece 
of self-portraiture — who loves her with aU her faults, nay 
for her faults, wins her. But the plot is intricate, and the 
byplay disagreeable. Between the two last-named comedies 
Congreve produced in 1697 his single tragedy, “The Mourn- 
ing Bride,” Almeria, who on the day of her private mar- 
riage to Alphonso, prince of Valencia, is separated from 
her husband by shipwreck. Alphonso, under the name of 
Osmyn, is taken as a captive to Grenada, where he finds 
Almeria. Osmyn is terribly tempted by the intense love 
of Zara, an African queen; but he escapes, raises an army, 
and marches to Grenada. Both Manuel, the king, and Zara 
are by that time dead, and “the mourning bride” is re- 
joicingly rejoined to Alphonso. An operatic oratorio of 
Congreve’s “Semele” was set to music by Handel. Con- 
greve was esteemed and befriended by men of both parties. 
Even playwrights made him arbiter in their squabbles. He 
gained the favour of the Marlboroughs and places worth 
£800, and gave up the drama for real life. “The ladies 
loved him,” says Thackeray, “and he was undoubtedly a 
pretty fellow. His plays are full of wit; but ah, it is 
a weary feast that banquet where no love is. It palls very 
soon, and indigestions follow it, and lonely blank headaches 
in the morning.” 

George Parquhar (1678-1709) has been called “ the Field- 
ing of the drama.” He is full of animal spirits and boisterous 
glee, and his stock-in-trade as a comedian is pretty fairly 
hinted at in Ms first farce-like comedy, “ Love and a Bottle ” 
(1698). He may be said to carry the drum among drama- 
tists. All he does is loud and striking. He is more surprising 
even than diverting. He was an Irishman (bom at London- 
. derry), and a lieutenant of Foot. “ The Constant Couple” 
came out in 1700, and its sequel, “Sir Harry Wildair, in 
1701; “The Inconstant,” Mirabel (who dallies, not “in the 
innocence of love,” with Oriana) — a degraded reproduction 
of Beaumont and Fletcher’s “Wildgoose Chase” — (1703); 
“The Stage-coach” (1704), “The Recruiting Officer,” Ser- 
geant Kite (1706), and “ The Beau’s Stratagem,” written on 
his deathbed (1707). In them all gallants and demireps 
display loose passions, low humours, fashionable vices, and 
potter about in a continuous hurry of shabby plots and 
unworthy intrigues, wliich excite mirth at the expense of 
morality. 

Sir John Vanbrugh (1666--1726) was of Flemish lineage, 
English birth, and French training. He was a well-employed 
architect by profession, of respectable private character, “ a 
wit, and a man of humour.” Of the architect of Blenheim 
Palace and the transformer of Greenwich Hospital, the 
epigrammatist has said — 

I “ Lie heavy on him, earth, for he 

Laid many heavy loads on thee.” 

Heavy though his buildings may be, Ms wit is light, 
sprightly, airy, familiar, and prolific. In six or seven months 
he placed three comedies on the stage; but they were chiefly 
borrowed from Molihre — viz. “The Cuckold in Conceit” 
(Gocu Imaginaire), “ Squire Trelooby ” (Monsieur de Pour- 
ceaugnac), and “ The Mistake” (Depit Amoureux). Of the 
other eight plays he wrote, the best are “ The Provoked 
Wife” (1697), which shows up the brutality, ill-manners, and 
neglect which too frequently led to intrigue and sin; “ The 
Relapse, or Virtue in Danger,” a sequel to Colley Cibber’s 
first play, “ Love’s Last Shift” (1692), in which Vanbrugh 
retained all the principal characters, and maintained their, 
style and air with ease and graceless grace; and “ The Con- 
federacy ” (from Dancouris “ Bourgeoises h. la Mode”), exhibit- 
ing varied scenes of life and character, remarkable for want 
of principle. “ Esop ” is a comedy in two parts, the plot of 
which is taken from a French play produced about six years 
previously by Ednionde Boursault, although Sir Polidorus 
Hogstye, the beau, the senator, and the players are added 
by Sir John, and the denouement has been altered. Colley 
Cibber took up “ The Journey to London,” left unfinished by 
Vanbrugh, and brought it out as “ The Provoked Husband,” 
a companion to Sir John’s first play. When stirred by the 
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state of tlie theatre to issue Ms “ Short View of the Immor- 
ality and Profaneness of the English Stage” (1697-98), 
Jeremy Collier severely censures Bryden, Congreve, Otway, 
and Vanbrugh. The latter immediately issued a short vin- 
dication of “ The Relapse” and “ The Provoked Wife” from 
immorality and profaneness (1698). Congreve, Settle, Dennis, 
Brake, and even Wycherley (it was suspected) assailed the 
nonjuring bishop, and Edward Filmer, B.C.L, — who in 1697 
had given to the stage “ The Unnatural Brother,” a tragedy 
founded on Seigneur de la Calprenede’s romance, Cassandra” 
— issued “ A Defence of Plays” (1707). The ecclesiastical 
historian w-as a capable controversialist who had the courage 
of his opinions, and he bated no jot of his acrimony, ire, and 
argument. There can be no doubt that the work of this 
“master of the rhetoric of honest indignation” had a whole- 
some effect on the theatrical productions of subsequent times, 
and this improvement the essays and examples of Steele and 
Addison encouraged and stimulated in “ The Conscious Lovers.” 

Sir Richard Steele’s first dramatic production, “The Funeral, 
or Grief a la Mode,” was played in 1702. It is a master- 
piece of comedy made attractive by wit without immodesty, and 
humour with virtue. “The Tender Husband” followed next 
year. It contained many applauded strokes from Addison’s 
beloved hand, and Mrs. Oldfield made Biddy Tipkin an im- 
mortal love-lorn Parthenissa. In the “ Lying Lover” (1704), 
he had the temerity to place the slashing divine, whose 
“short view” of the drama was so pointedly severe, on the 
stage, and long afterwards, in the House of Commons, he 
averred that this comedy was unsuccessful on account of its 
piety. The most carefully written and most successful of 
his comedies, “The Conscious Lovers,” which Fielding’s 
Parson Adams regarded as “the only play fit for a Christian 
to see, and as good as a sermon,” did not appear till 1722, 
shortly before his retirement to Llangunor, where he died 
21st September, 1729. 

Joseph Addison’s “Cato” (1713) excels in dialogue and 
dignified declamation. It was planned and partly written 
while he was travelling on the Continent. He hesitated long 
to finish it, but when produced it won applause from all 
parties. It ran through three editions in ten days, and was 
almost immediately translated into French, German, and 
Italian. Two years afterwards, his comedy “The Drummer,” 
founded on a legend of Hurstmonceaux House, proved his 
possession of wit and the possibility of being sprightly and 
merry without profanity or license. His opera, “ Rosamond,” 
a bright, light, melodious trifle, being set to music in 1706, 
inaugurated the English opera. Dr. Johnson was in every 
sense so great, especially in common-sense, that we are sur- 
prised at his affording an instance of “ The Vanity of Human 
Wishes” (1749), on finding that he, the author of “ London ” 
(1738), had cherished the idea of becoming a dramatic writer. 
He had hugged the ambition in his soul from the time when, 
while schoolmastering it at Edial, he penned the singularly 
monotonous blank verse of his tragedy “ Irene,” placed by 
Garrick on the stage in 1749, after nearly twenty years’ 
waiting, although in 1708 Mr. Charles Goring had printed 
his (unacted) “ Irene, or the Fair Greek,” a tragedy. But 
Johnson was a noble-souled straggler, whose life was a real | 
tragedy of trial and triumph. 

David Mallet (Malloch), born at Crieff in 1700, has won 
more regard by his simple, pleasing ballad of “ William and 
Margaret,” published in Aaron Hill’s periodical, The Plain 
Dealer^ Ho. 36, in 1723, than by his poem. “ The Excur- 
sion” (1728), his satire, “Verbal Criticism,” levelled at the 
distinguished Greek scholar Richard Bentley, in his trage- 
dies “ Eurydice ” (1731), “ Mustapha ” (1739), and “ Elvira ” 
(1763). To be looked upon without pain, Mallet’s career 
requires the faith of his wife or the flattering gift of Chester- 
field, who said, in reference to his “Truth in Rhymes,” 
eulogistic of Lord Bute and George III., 

“ It has no faults, or I no faults can spy, 

It is all beauty, or all blindness I.” 

George Villiers, duke of Buckingham — ^bom at Walling- 
ford House, Westminster, 30th January, 1627, second 
son of the murdered duke—eager, as he averred, to expose 
pedantry, Mse reason, and ill writing, taking hds cue 
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from Beaumont’s “Knight of the Burning Pestle,” pro- 
duced the famous burlesque of “ The Rehearsal ” about 
1663, though it was not produced till 1671. With the help 
of “ Hudibras ” Butler, Mr. Martin Clifford, master of the 
Charterhouse, and Thomas Sprat, his chaplain — author of 
poems on “ The Death of Oliver Cromwell” and “ The Plague 
of Athens,” and subsequently bishop of Rochester — the duke 
produced a mosaic of parodies of special portions of the 
plays of Davenant, Dryden, the Howards, the Killigrews, Sir 
R. Stapylton, author of “ The Slighted Maid ” (1563), Sir 
William Berkley, author of “ The Lost Lady” (1639), Mrs. 
Behn, Sir R. Fanshawe, T. Porter, author of “ The Villain ” 
(1663), Francis Quarles, and others. Having taught the 
mode of mimicking Dryden to John Lacy, Villiers gave him 
the part of Bayes to play. Lacy was both player and 
playwright. He wrote “The Dumb Lady, or the Farrier 
made a Physician ” (1672), derived from Molilre’s “ Medecin 
malgre Lui;” “The Old Troop, or Monsieur Ragout” (1672); 
a posthumous play, “ Sir Hercules Buffoon,” and a conden- 
sation and vulgarization of “ The Taming of the Shrew,” 
entitled “ Sawney the Scot.” Dryden retaliated by issuing 
“Absalom and Ahithophel,” in which the Duke of Buckingham 
appears as Zimri : 

“ A man so various that he seemed to be 
Not one but all mankind’s epitome, 

Stiff in opinion, always in the wrong, 

Was everything by turns and nothing long,” 

The town was, of course, highly amused at the burlesque and 
its sequel; but no good result followed from either — both went 
on in their former course. The duke died 16th April, 1688. 

Another great dramatic burlesque is Fielding’s “Tragedy of 
Tragedies” (Tom Thumb the Great, 1751). It is replete with 
the most pointed parody ever written, and the mock annota- 
tions, with which it is abundantly fuimished, intensify the 
humour of the blank verse in which he relates the love of 
the hero Thumb for Huncamunca, their quarrel, Lord Grizzle 
and Glumdulca’s fall, the terrible catastrophe of the devour- 
ing of Thumb by the expanded jaws of a red cdw, and the 
killing all round which closes the scene more bloodily than 
Dryden’s “ Cleomenes” (The Spartan Hero). Fielding placed 
on the stage upwards of twenty dramatic pieces, but of these, 
“ Love in Several Masks,” “ The Modern Husband,” “ The 
Temple Beau,” and “ The Wedding Day,” with some of his 
translations from Moline, are nearly all that can bear reading. 

Nicholas Rowe (1673-1718), the first biographer and 
editor of “ Shakespeare” (1709), composed one comedy, “ The 
Biter” (1716), translated Lucan’s “ Pharsalia” (1718), and 
wrote seven tragedies. Of these, “Jane Shore” (1714) and “The 
Fair Penitent” — the fable of which is derived from Massinger’s 
“ Fatal Dowry”-— still keep the stage. They are marked by 
smoothness of rhythm, elegance of language, and elevation of 
sentiment. Susannah Centlivre, who rivalled the dramatic 
glory, though not the gallantries, of Mrs. Behn, wrote two 
tragedies, fifteen comedies, and a farce. In “The Busy- 
body ” (1709) she used “ Sir Martin Mar-all ” and a novel of 
the Duchess of Newcastle’s for the plot. “ The Wonder : A 
Woman Keeps a Secret” (1714), she borrowed from “Elvira, 
or the Worst not always True” (1667), by George Digby, 
earl of Bristol. Of “A Bold Stroke for a Wife” (1718), she 
asserted that the plot was new and contained “ not one single 
tittle from Moli^re.” These, much retrenched, hold their 
place in the theatre still. So does Henry Brooks’ “ Gustavus 
Vasa” (1739), and the “ Barbarossa” (1754) of John 
Brown, D.D., of Newcastle, at whose preaching the gaming 
tables at Bath were suppressed by the magistracy (1760). 
Its author committed suicide in 1766. The Rev. James 
Townley’s “ High Life below Stairs” (1769), “The Midas” 
of Kane O’Hara (1764), and the “Percy” (1777) of Hannah 
More deserve note as readable and actable. “ The Runa- 
way” (1776), “ The Belle’s Stratagem ” (1780), “ A Bold 
Stroke for a Husband,” and “ Who’s the Dupe ] ” (1779), are 
due to the cleverly inventive pen of Mrs. Hannah Cowley, 
authoress of the poems “Th'e Maid of Arragon,” “The 
Scottish Village,” and “ The Siege of Acre.” The dramatic 
pieces of Isaac Bickerstaff— “ Love in a Village” (1762), 
“Lionel and Clarissa,” “The Padlock,” and “The Hypocrite” 
(1768)-— display versatility and talent 
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: HISTOEY.— OHAPTER XVIII. 

MODERN mOGRESS OF OGNSTITDTIONAD GOVERNMENT — TERRI- 
' TCRiAIi CHANGES AND POMTIOAD REVOLDTIONS-OODONIZA- 
;TloN AND CIVILIZATION (ISIS-SI). 

Nationalism, not Napoleonism, is the watchword of recent 
history. The rule of the people by laws made with their 
consent, and for the. general good, is now aimed at instead of 
the government of one or many, whose legislation is auto- 
cratic or oligarchic. This modern mode of monarchy origin- 
ates in an ideal of individual liberty conserved by the will, 
power, and intelligehce of the whole of the members of a 
state duly represented and determined in legal form. The 
supreme sovereign of society is law, and this law is repre- 
sented by the monarch, president, or other real or formal 
repositary of the nation’s power over its members and of its 
mfluenee among other states. In such a society the rights 
and duties of citizens are reciprocal, and both are constitu- 
tionally fixed by the justly balanced and combined wisdom 
and wishes of ail Constitutional politics is the problem of 
modern civilization. 

By the fifth formal treaty of Vienna, signed 9th June, 
1815, along with its supplementary ratification of the recom- 
mendations of the commissioners of the four Great Powers of 
Europe regarding rectifications of territory, mutual indemni- 
ties, rights of navigation, and other details, entered into at 
Frankfurt on 20th July, 1819, it was intended to settle 
finally the territorial boundaries of states. The great revo- 
lutionary changes which recent wars had impressed on the 
map of Europe could not be wholly effaced, but they might 
be readjusted. The bankruptcy of the Napoleonic Empire 
re-excited the territorial ideal, and all the powers strove to 
consolidate and increase their possessions. The partition of 
Europe was diplomatic, not democratic; the interests mainly 
kept in view were dynastic, not popular. Europe was divided 
among thirty sovereigns as proprietors, and nearly 400 
inferior rulers were for their aggrandizement swept from their 
place of power. In this great treaty, the principle of the 
divine right of kings was set at nought — kings themselves 
being its contemners. The question arose— Why, if sovereign 
rights are divine, may they be disregarded by kings, and 
yet must be regarded by the people 1 The latter discarded the 
doctrine as self-belied, and — as happens so often, if not always, 
in statecraft as in common cunning — 

“ Thus equal-handed justice 
Commends th’ ingredients of our poisoned chalice 
To our own lips.” 

The people had fought and bled ; they had endured hard- 
ness, because all the princes had promised to guarantee con- 
stitutional rights and give national freedom. These did not 
keep faith with their subjects, for their armed hosts upheld 
their thrones. The wars in which they had been engaged 
showed the people that theirs was the might of multitude. 
No nation was then minded to resume the down-trodden 
condition in which it had been held. Manliness began to 
mingle with the mass of every class. The leaven of social 
change had worked, though as yet it made little show. 

Externally, Russia had extended her boundaries on every 
side. It had absorbed the greater part of Old Poland and 
other lands adjoining it, though it was to be held as a con- 
stitutional dependency; it occupied Bessarabia, it inclosed 
Prussia and Austria in its constricting folds, and it was free 
to insert the steel wedges of its armed hordes among the 
Khanates of Asia. France, compelled to surrender the terri- 
tories seized by the republic and the empire, was reduced to 
nearly its former dimensions, and subjected-— at the bayonet’s 
point — to the dynasty she disliked. Germany ceased to be an 
empire, and became a laxly-leagued confederation of many 
small states, with the great rival kingdoms of Prussia and 
Austria as centres for intrigue and disaffection. But now the 
ideal of German unity had become the theme of poets and 
philosophers and the aspiration of the Teutonic peoples, and 
Ixope of its realization had been given in the proclamation of 
Kalisch. Similarly Italy, which from the days of Dante had 
longed for nationality, was parcelled out among a number 
of absolute princes, while large territories were held and im- 


mense influence exercised by Austria and the Pontificate. 
The Italian commonwealths were not, however, re-established, 
though San Marino retained its former freedom, Spain re- 
mained much as it had been in territory, but absolutism was 
made stronger. Portugal received its emigrant k|ng from 
Brazil when peace came. Switzerland was compacted into a 
neutral confederation of twenty- two cantons, but part of 
Savoy was restored to the King of Sardinia. Denmark was 
incorporated with the German Confederation. The Scandi- 
navian Peninsula, without Finland, which had been conquered 
by, and was given to, Russia, was formed into the two inde- 
pendent, yet confederated, constitutional kingdoms of Sweden 
and Norway. Britain — whose warlike prowess had won the 
decisive victories which made the congress possible, and had in 
the conflict laden herself with a debt exceeding £800,000,000 
— had her European possessions increased by the Island of 
Malta, and undertook the protectorate of the Ionian Isles; 
but had considerable extensions of her colonial dominions re- 
cognized — e.g. Ceylon, the Mauritius, some of the West India 
Islands, the Cape of Good Hope, and a few small stations in 
South America. The Turkish Empire, already weakened by 
the encroachments of Russia, had been despoiled of the 
Crimea, and Egypt had been, under its pashas, though still 
nominally subject to the Porte, made really independent. 
Greece was retained under Turkish rule, discontented 
though she was known to be. Servia was made a semi- 
dependent princedom, under a leader who had fought for its 
freedom from Turkish tyranny. The small clans and families 
of the mountainland of Montenegro (Czernagora or Karadagh), 
with a leaning to Russia rather than the abhorred Moslems, 
safe in their fastnesses, heeded no treaty. The Suliotes in 
Epirus, Christian fugitives as they were from the oppressions 
of the Sultan, were unwilling to restrain their ardour for 
freedom, and especially their resistance to Ali Pasha of 
Janina. Under Mahmoud 11. there were placed tribes and 
races full of the smouldering fires of insurrection. The forces 
of the signatories of the treaty were, however, thought to be 
quite adequate to the maintaining of the territorial settle- 
ments thereby made and the consolidations secured by it. 
But Europe had become acquainted with the futility of treaty- 
agreements and the facility with which they could be broken 
or neglected when other interests seemed paramount. It had 
seen old institutions swept away and changed, and it knew 
that old ideas had been erased from men’s minds. The inward 
forces of national aspiration had developed, and were unable 
to be repressed by the outward forces of centralized dynastic 
conventionalities. The rulers failed to reckon with the people, 
and confiding in repression rather than reason, the Viennese 
Congress resolved on a reign of power without securing, in 
harmony with their solemn promises and their peoples’ hopes, 
the power to reign — sympathy, affection, and loyal trust be- 
tween crown and country, ministry and multitude. 

In the same year that the volcanic eruption of the French 
Revolution convulsed Europe, surprised statecraft, and dis- 
integrated the established order of things, America began its 
constitutional life in the United States with calmness and 
confidence. It flourished and attained influence. While 
revolution seethed in Europe, evolution proceeded in the 
United States. Instead of the civilization of Europe recog- 
niring the importance to social life and personal development 
of a large variety of types of individual character, such as 
can only be developed by giving full freedom to men to 
unfold their faculties in harmony with nature, controlled only 
by the interests of society, it was made to rest on an 
impressed uniformity of character produced by institutions 
organized not by, but for, the members of the body politic. 
All modern culture, education, and growth proceed on the 
principle of the best results being attained when laws for 
the nation are made by the nation, and the right and duty 
of self-development are recognized and acted on. The main 
conditions of social happiness are community of sympathies, 
interests, and associations. To these there may be added 
identity of race, descent, language, reli^on, and antecedents, 
because all these are large factors in creating similarity of 
sentiment; and geographical continuity or contiguity may 
also be, if not actually essential, yet highly advisable. These 
are all helpful in the formation of those opinions which issue 
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in political aims and determinations. Had the lessons of 
the Eevolution been learned by the Congress at Vienna, the 
groundwork of its cessions and concessions would not have 
been dynastic and geographical, but national and federal. 
The plan they pursued was disastrous, Italy was almost 
immediately convulsed by chronic insurrections; Austria, in 
the interests of despotism, crushed the efforts of Naples and 
the Sicilies in 1820, and forced the Carbonari to become 
secret plotters. In Sardinia the same power interfered in, 
opposition to constitutional government. The Church’s do- 
minions were singularly troubled. Only in Tuscany, through 
the Grand-duke Leopold’s wise administration, was there 
peace for any length of time. Spain was the scene of revo- 
lution and counter-revolution, and in Spanish America the 
intolerable arbitrariness of the government resulted in the 
successful revolts of Buenos Ayres in 1816, of Chili in 1818, 
of Peru and Guatemala in 1821, and of Mexico in 1825. 
Portugal, like Spain, demanded a constitution, and John VI. 
granted it; but the “ ApostoHcals ” urged despotism as the 
best rule, and only after a war was constitutionalism re- 
established under Pedro V. Brazil was recognized as inde- 
pendent in 1822. The Poles, restless and insubordinate, 
revolted against Russian rule. Defeat after defeat dispirited 
them, and Poland, even as a nominal nationality, disappeared 
into the Empire of Russia in 1831 — Cracow going to Austria 
in 1846. Greece, with its glowing dreams of freedom, rose, 
declared itself independent, and was ruthlessly repressed. 
The massacres of Constantinople and Scio thrilled Europe 
with horror. Russia, France, and England intervened. The 
sea-fight of Navarino occurred 20th October, 1827, and 
under the presidency of the able Corfiote Capo dTstrias a 
Greek state was recognized. This, after the Asiatic reverses 
of Turkey, ending in the military and political capitulation 
of Adrianople in 1829, was emancipated from the Moslems. 
When D’Istrias was assassinated (1831) Greece was made a 
kingdom (1833), but it has not even yet realized to the full 
Hellenic aspirations. 

In France ultra-royalism, rejoicing in its triumph, en- 
couraged despotic laws and Protestant persecutions. The 
revolutionary spirit was re-evoked. The Due de Berri was 
assassinated in 1820, Louis XVIII. died in 1823, and Charles 
X., acting as an arbitrary monarch, in the three days of July, 
1830, lost a throne, while Louis Philippe gained one as the 
sovereign of 4galit4. Belgium followed the example of Prance, 
claimed independence, and under Leopold (July, 1831) re- 
ceived a constitution and a king. 

Alexander, emperor of Russia, having acquired pre- 
ponderating power in continental Europe, with wise state- 
craft, while eagerly on the outlook for the imminence of war, 
cultivated the arts of peace at home, and yet — never missing 
an opportunity of harassing his neighbours — ^vastly increased 
his influence by his astute policy in every European congress 
and council. On his death, in 1825, Nicholas succeeded as 
Czar, Insurrection greeted his accession. With charac- 
teristic courage and sternness, the conspirators were put 
down by fire and sword, scaffold and exile. He was really 

Autocrat of all the Eussias.” Seeing that Asia Minor 
afforded Turkey materials and men, Nicholas studded the 
Black Sea with forts, cut roads through the Caucasus, placed 
a navy in the Caspian Sea, and sought to secure and con- 
solidate a basis for military operations, when the chance came, 
against Turkey and Persia in the Bast, at the same time 
that he kej^t active agencies in operation in the Moldo- 
Waliaehian principalities, on the main stream of the Danube, 
and even within the fortresses of Bulgaria on the west. 
Paskiewitsch, by the storming of Kars, gained for him the 
key of Asiatic Turkey, and by the occupation of Bayazid 
cut Turkey off from commercial communication with Persia 
(1828), while the fall of Erzeroum gave him possession of 
the arsenal of Asia. Here the treaty of Adrianople (1829) 
closed this chapter of strategetic warfare in the East, not to 
be resumed till 1853. 

The seventy-five states of which Prussia was composed 

B ve excellent opportunity for a diplomatic game ot chess, 
1 cr-^ting and preserving a centralized military, civil, and 
diplomatic service, and by interweaving the interests of the 
largest , possible number of infiuential minds and men in 


the working of these services, Prussia proposed to secure 
permanency and power. Almost land-locked as she was, 
W external position required to he encircled by de- 
fences, and to have a perpetual camp as one means of 
safety. Holding rule over discordant elements, Prussia 
had, in order to maintain peace and order, to keep its mili- 
tary and administrative machinery always alertly engaged. 
Scharnhorst, in his zeal for the overthrow of the Napoleonic 
Empire, had introduced the system of making every man 
liable to military service. This military mode, and the 
power, patronage, and pay it yielded, afforded a grand 
central influence which Prussia used to the utmost. It 
was put forward as the safeguard of true nationality and of 
intellectual freedom. But this profession of liberalism and 
enlightenment was accompanied by severe repression. Cen- 
sorship of the press, the pulpit, and the professoriate was 
instituted. Great endeavours were made to keep down the 
German spirit in the Burschemchafi^ in whom dwelt the 
enthusiasm for freedom and the thirst for political rights 
which had stirred the zeal of those who saved Germany in 
the War of Independence; and only on the side of trade 
and manufactures were energy and enterprise encouraged. 
“Wilhelm Tell” was proscribed upon the German stage. 

In Austria Prince Metternich had an almost equally hetero- 
geneous mass of subjects to control. He used an iron hand 
to crush any political discontent. He felt that if aspira- 
tions after German unity were fostered, Italy would also soon 
demand that national reconstruction which poets had sang 
of, philosophers commended, and politicians anticipated. 
By Metternich’s management the Congress of Troppau (1820) 
was convened to take measures against revolutionary stir, 
and Russia, Austria, and Prussia entered into a “Holy 
Alliance” for the upholding of Legitimacy. Repression was 
maintained with greater or less success, so that it can scarcely 
be said that any important political events occurred in 
Germany till the explosion of 1848 scattered crowns and 
sceptres, and Metternich fled, exclaiming, in the callous 
phrase of Madame Pompadour, “ Apr^s moi le deluge 1 ” 

Britain, having in a great measure released herself from 
the territorial complications of Europe, found the transition 
from war to peace most trying. The wealth of the nation 
was heavily mortgaged, the taxation levied was enormous, 
great distress prevailed, trade was dull, agriculture depressed, 
and serious riots occurred. Christian slavery was abolished 
by Lord Exmouth’s victory at Algiers, 27th August, 1816; 
Corn duties were imposed for behoof of the farming interest; 
and great efforts were made, by social and financial change, 
to bring up the leeway of legislation. Important inventions 
and discoveries, leading to remarkable improvements, and 
involving great changes in the industries of the country — 
the steam-engine of Watt, the spinning-jenny and the 
mule of Arkwright and of Crompton, the power-loom of 
Dr. Cartwright, and a multitude of other minor contrivances 
for superseding manual labour by means of machines — had 
enabled manufacturers to push production immensely. For 
example, the amount of raw cotton manufactured in Eng- 
land in 1785 was 17,992,882 lbs., in 1810 it was 123,701,826 
lbs., in 1815 it fell to 92,525,951 lbs., but in 1825 it had 
risen to 202,546,869 lbs. Silk, flax, and wool had all been 
largely brought under mechanical power. The war had 
hitherto made large claims upon the men of the labouring 
classes, and on the working of these new machines many 
women and children were employed. When the war ended, 
a large number of industries had been revolutionized, and 
the labour market was almost entirely changed. These 
changes had also wrought great disturbances in the distri- 
bution of the population, and alterations in the moral and 
social conditions of those engaged in manufacturing pursuits. 
Britain’s monopoly of the supply of merchandise to foreign 
nations, secured by her dominion of the seas, collapsedjvhen 
other nations could resume the enterprises of peace. Banks 
failed, wages fell, and merchants and traders of all descrip- 
tions succumbed to bankruptcy. But the elastic energies of 
the nation bore up against all difficulties and vanquished 
them — though the massacre of “Peterloo” and the Cato 
Street conspiracy indicated the almost insane restlessness 
of the country. ■ 
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Britain, accepting its insular individuality, now resolved to 
extend its interests and power by colonization and upon the 
sea. George III. died 28th July, 1820; Napoleon on 5th May, 

: 1821; George IV. was crowned 19th July, 1821; Oastlereagh 

ended his own existence 12th August, 1822; and George 
Canning succeeded him as foreign secretary. 

It had been difficult during the sixty years’ reign of the 
true-born English king, George III.— whose firmness of pur- 
pose and conscientiousness were so intense as to work him 
even to insanity through the difficulty arising from popular 
movements — to secure several reforms which seemed pressing. 
The independent Parliament which had been granted to Ire- 
land in 1783 had not been found to work well, and a legis- 
lative union of Great Britain and Ireland was consummated 
in 1801. The parliamentary reform which Pitt proposed had 
not been granted, and though some concessions had been 
'' made to Roman Catholics in regard to holding office, they 

I were debarred from a place in Parliament. Under George IV., 

by the Catholic Emancipation Act, this and many other 
restrictions were removed (1829), yet an agitation for the 
repeal of the union was carried on by Daniel O’Connell till 
his death, 15th May, 1847. The obsolete and offensive Test 
and Corporation Acts were repealed in 1828, then political 
unions were formed for the advocacy of parliamentary reform, 
and social disorganization became threatening. On 26th 
i . June, 1830, George IV. died, and William IV. succeeded. 

' i After much agitation Reform Bills were passed in 1832, con- 

/ ferring a considerable extension of power upon the people, 

i - Next year slavery was abolished in all the colonies of Britain, 

and .£20,000,000 were granted in compensation to the owners 
; of slaves. Numerous internal reforms and improvements were 
' I legalized and in pogress^ when William IV. died, 20th June, 

I' 1837. Queen Victoria then ascended the throne amidst the 
|; joy of a delighted people. 

1 There had been for many years in England a sense of fear 
l| lest Russia, pent up as she was in Europe from any available 
seaboard, should seek an extension of territory, and perhaps 
m, access to the open ocean, on the shores of Asia. Britain, 

f with its sovereignty of the sea, had an indefinite opportunity 

■ of expansion, but Russia, vast as its territorial extent is, had 

i no mode of increase except by the occupancy of such tracts 

of Asiatic land as lay between its possessions and those of 
England. England was too well guarded by intervening 
I states to be met face to face in Europe; in Asia the terrible 

!■ duel of diplomacy and warfare could find a field sufficiently 

vast for contest. The immense strides made by the Czar 
seemed to indicate that his covert intent was to combine the 
native princes, under his direction or dictation, in a move- 
, ment to drive Britain from India. 

In the year of Queen Victoria’s accession, an assault on 
^ Herat was undertaken by the Shah of Persia, at the instiga- 

I' tion of Russia and in opposition to the remonstrances of 

Lord Durham, as a step towards the conquest of Afghan- 
istan. Great Britain was, by treaty, prevented from inter- 
vening between the Afghans and the Persians, and therefore 
t Lord Auckland required to consider what other means of 
countercheck were available. The great powers on the Indian 
; frontier were (1) Runjit Singh and the Sikhs, (2) the Duranis 
and Barukzyes of Afghanistan, (3) the Shah of Persia, and 
f. (4) the Ameer of Scinde. The Simla proclamation (1838) 
!; explained Lord Auckland’s plan of replacing Shah Soojah on 
i the throne of Afghanistan. The British army marched to the 

I: Punjab. The Indus was crossed, the Bolan Pass traversed, 

I Candahar, Ghazni, and Cabul stormed, and Shah Soojah 

I crowned. Subsequently revolts arose. Herat declared 
against the British. A conspiracy was organized at Cabul, 
Burnes was murdered, and in 1841 the abandonment of 
Afghanistan was agreed to — the Afghans covenanting, by 
protection, provisions, and money, to secure the safe retreat 
of the British force.s. Macnaughten was murdered by Akbar 
Khan, by whose orders also the massacre of the troops 
occurred (in 1842) — Dr. Brydon alone being left to tell the 
tale. Lord Blphinstone was sent out to pursue a policy of 
peace, the. Afghan War was closed with the destruction of the 
fortress of Cabul by the army of retribution;” but Scinde and 
Gwalior having shown signs of disaffection, were punished in 
1843 by Sir Charles Napier at Meanee and Hyderabad, and 


by Lord Gough at Maharajpore. The Sikhs next planned a 
concentrated attack on the British territories in India, and 
Sir Henry Hardinge, who had superseded Lord Bllenborough, 
concentrated 50,000 men on the east bank of the Sutlej. The 
first Sikh War was made memorable by the battles of Moodkee 
and Eirozeshah (18tli and 23rd December, 1845), Aliwal and 
Sobraon (28th January and 18th February, 1846), and ended 
in the occupation of the Punjab, the recognition of Dhuiip 
Singh, and the establishment of the Rajput Gholab Singh 
as governor of Cashmere. The Sikhs, though they remained 
quite for a while, were not yet sufficiently impressed with a 
sense of British power, and under Lord Dalhousie the second 
Sikh War broke out. The Punjab was in revolt. Herbert 
Edwardes defeated Moolraj at Sudasain, 1st July, and the in- 
decisive battle of Ramnuggur was fought under Lord Gough, 
22nd November, 1848. On 14th January, 1849, a sanguin- 
ary battle took place at Chillianwalla, on 22nd Mooltan was 
captured and garrisoned by the British, and on 20th Feb- 
ruary the victory at Gujerat made the annexation of the 
Punjab possible. In the same year the Raj of Satara was 
declared to be at an end, and was absorbed into the Presidency 
of Bombay. During Lord Dalhousie’s tenure of the vice- 
royalty, the second Burmese War was closed in..the same year 
by the annexation of Pegu; Berar, on the death of the Rajah 
of Napore, and the Carnatic, when Azim Jah became nomin- 
ally Nabob, were annexed in 1853; and the Raj of Jhansi, in 
Bundelcund, was brought entirely under British rule. So 
far, the designs of Russia upon India had led to most un- 
toward results, and had excited much uneasiness in those 
political circles where diplomacy and political tendencies are 
most keenly canvassed. 

In the speech, delivered 20th November, 1837, to her first 
Parliament, Queen Victoria recommended the state of the 
province of Lower Canada “ to serious consideration.” In 
1790, after the American War, Britain had rewarded the 
loyalty of Canada by granting it a Constitution and a Repre- 
sentative Assembly. This recognized two provinces — east, 
where most of the people were descendants of old French 
settlers; and west, where American royalists and British 
colonists predominated. During the war of 1812-14, though 
the colony remained faithful to Britain, ill-feeling had arisen 
between the provinces. Western or Upper Canada, like the 
mother-country, was split by party; Eastern or Lower Canada, 
not being so divided, was able to vote straight, and it had, 
too, from its position considerable control over the exports 
and imports. Feeling their power, the Lower Canaffians 
demanded an elective legislative council and control over the 
executive. This Britain refused to concede, and Lower 
Canada rebelled. They were, at St. Eustace, put down, and 
at Toronto repulsed. Earl Durham was appointed High 
Commissioner to meet the emergency and provide for the 
future government of the colony. He suggested a federal 
union of the whole of the British North American colonies. 
His proposal was rejected, he resigned, and died in 1840. 
The two provinces were united, and the far-seeing policy of 
Lord Durham has since, as far as possible, been adopted — to 
the immense advantage of the prosperity and population of 
the British possessions in the north of the New World. 

Mehemet All, pasha of Egyj)t, in the course of his efforts 
to throw off the supremacy of Turkey in 1839, having secretly 
secured the support of France, invaded Syria. This the 
European powers resisted as tending to reopen questions of 
territorial redistribution. A treaty was prepared by Lord 
Palmerston, and agreed to by all the powers except France. 
Britain promptly intimated that unless France concurred by 
a specified day, the document would be signed and acted on 
without her. She made no sign, and in 1843 Sir Charles 
Napier — the conqueror of Don Miguel’s fleet (5th July, 
1833) — defeated the Egyptians at Kelbzer, drove Ibrahim 
Pasha from Beyrout, and stormed Sidon ; while Ad- 
miral Stopford — after four hours’ bombardment — took St. 
Jean d’Acre, the fortress which had resisted successfully the 
endeavours of Napoleon. Not until twenty years after that 
did France intermeddle. In 1860, during the feuds between 
the Christians and Mohammedans, and after the massacre at 
Damascus, she landed 4000 soldiers at .Beyrout. Under con- 
vehliqn with Britain, France evacuated Syria, June, 1861. 
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In the south, no less ihan in the east and west, were the 
anxieties of a world-empire impressed on the government. 
Cape Colony, in South Africsa, which had been confirmed as a 
British possession in 1814, was, after the peace, colonized by 
discharged soldiers and sailors, to whom grants were assigned, 
and after the Kafir War under their prophet Makanna was 
closed, in 1819, people of almost every occupation found 
their way to Algoa Bay, Graham’s Town, and Port 
Elizabeth. In 1828, after the Kafirs had been driven 
from the Kat River Yalley, Butch was discontinued and 
English made the official language of the colony. Under 
the European settlers the Boers were moved forward towards 
the Kafir frontiers, and in the struggle (1836-38) which next 
ensued the Kafirs were driven over the Great Kei. There- 
after Sir B. Durban fringed the settlement with Fingoes — a 
deteriorated race of Kafirs who form a separated class. 
Britain, feeling the difficulty of dealing with its criminal 
population, was induced by some influence to try, by re- 
moving tliither from the Bermudas some of those who were 
sentenced to long periods of transportation, if a barrier could 
not be raised between the Kafirs and the colonists. The 
latter rose indignantly at the proposal. There had been a 
severe action between the queen’s troops under Sir Harry 
Smith (the hero of Aliwal), then governor of the Cape, and 
the Butch Boers, led by Prsetorius, at Bloem Platts, in 
1848, and considerable discontent was felt. Anti-convict 
associations were formed, the governor suspended the order, 
and the agitation resulted in the granting of a constitution 
to Cape Colony, 1853. Natal, to which many of the Boers 
emigrated in 1837, was in 1843 proclaimed a British posses- 
sion, and in 1856 was erected into a distinct and separate 
colony. 

New South Wales was suggested by Captain Cook as a 
suitable place for deporting convicts, when the Carolinas 
were, by the results of the American War, no longer avail- 
able. The first shipload landed in 1788. Sheep were intro- 
duced in 1797. General Macquarie, governor (1810-20), was 
said to have found it a garrison and a gaol,” and to have 
left in it “ the broad and deep foundations of an empire.” 
In 1840 the colony resisted the deportation of convicts; in 
1851 gold was discovered; and in 1855 New South Wales 
received a representative government. South Australia 
was colonized in 1836 on Wakefield’s plan of purchase, not 
squatting, and in 1855 was endowed with a popularly elected 
legislature. On 1st July, 1851, gold was found in Yictoria 
on the same day as it received its title and the right of Home 
Government. West Australia became an independent settle- 
ment in 1829, and twenty years later asked convict labour, 
and was twitted with being “a great English prison.” 
Queensland was a convict settlement in 1824, and until 
1842 no encouragement was given to free settlers, but in 
1859 it acquired a constitutional existence. Tasmania had 
obtained a similar recognition three years earlier. Coloni- 
zation began in New Zealand in 1840. A treaty with the 
native Maoris was made, but misunderstandings arose, and 
the first Maori War (1846-48) occurred. Under General 
Grey a legislative council was granted in 1840, and improved 
in 1856. 

In 1839 China, having refused to sanction the smuggling 
of opium into its territories, had a war forced upon it 
which resulted in the seizure of Hong-Kong, January, 1841, 
and its ultimate cession to Britain by the treaty of Nankin 
in 1842. It is governed as a crown colony. In these and 
in other ways, within a period which may well be called 
recent, history has seen the growth and spread of British 
colonization and civilization, until it has become so vast that 
the colonies and dependencies of Great Britain comprise one- 
sixth of the land on the face of the globe, and hold within 
them nearly as great a proportion of its population. Its flag 
waves supremely in each sea, and the sceptre of its sovereign 
extends its sway over an empire on which the sun never sets. 
All these she is preparing for a self-regulating political exist- 
ence, and training them to make 

“ The bounds of freedom broader yet.” 

/ Queen Yictoria being excluded by the Salic law from 
succession to the kingdom of Hanover, Britain was relieved 


from possible complications in continental afeirs. Thus 
she was at liberty, without other than diplomatic interference, 
to proceed in that course of gradual development of national 
and social life which aimed at bringing theoretical politics 
cautiously, and under well-considered safeguards, into fuller 
influence on practical and administrative government. The 
very different condition of things which had arisen in the 
recent transition of Britain from a community of agricul- 
turists and artisans to one of steam-driven industries and 
immense mercantile interests, and from a power involved in 
continental politics to one intrusted with the management of 
the mightiest and most diversified colonial acquisitions, had 
necessarily originated governmental difficulties and started 
questions to which no direct precedents could apply. By the 
new Poor Law and the Municipal Reform Act endeavours 
were made to introduce a machinery of a self-adjusting sort. 
Differing opinions, varying interests, mismatched measures, 
laws referring to obsolete circumstances used in dealing with 
unforeseen emergencies, created a desire for the quickening 
of the power whose duty it was to bring things into a fairly 
settled state. Hence arose (1) Chartism, 1838, claiming that 
as taxation and obedience were universal, representation as 
a means of self-protection against inequality in the incidence 
of the one and injustice in the enforcement of the other, 
should be made as wide and all-prevailing; (2) socialism, 
seeking the reorganization of society upon a new moral 
system (founding on Owen’s Essays on the Formation of 
Character,” 1816); (3) the Anti-Gorn-Law agitation for 
the cheapening of bread to the poor, and the general 
amelioration of the condition of the people, which, by the 
bad harvests of previous years, had become grave and serious 
(1839), though success did not crown its efforts till famine, 
arising from failure of the potato crop in Ireland, threatened 
starvation in 1846; (4) strifes between capital and labour, 
manifesting itself in stubborn strikes; (5) endeavours by 
sanitary laws, factory acts, organized charities, home missions, 
and other philanthropic schemes, and (6) the levying of an 
income tax to enable the necessaries of life to be cheapened 
by the reduction or removal of fiscal burdens. 

Then came the year of revolutions (1848). Switzerland 
had — since the action taken by the Ultramontanists in regard 
to Br. Strauss in 1839 — been agitated by the contests of the 
Free Corps, and the Sonderbund. The Catholic League 
was put down at Freiburg and Lucerne, and the Jesuits 
expelled (1847). By diplomatic notes it was attempted to 
intimidate the Swiss; but the Radicals revised their con- 
stitution, and made their central government a stronger 
corporation (1848). Neuchatel declared itself independent 
of the King of Prussia, and assumed a Swiss-like constitu- 
tion, 29th February, 1848. In November, 1847,, the King 
of Sardinia signed an organic law establishing municipal in- 
stitutions and provincial councils. He subsequently granted 
a constitution, and adopted the cause of Italian unity against 
Austria. Sicily revolted against the King of Naples, and 
the constitution of 1812 was restored. In Tuscany repre- 
sentative government was claimed and granted. In France 
Guizot was impeached, Louis Philippe abdicated, and a 
provisional government was established, which proclaimed a 
Democratic Republic as that best suited to the genius of the 
French. The Italian flag was hoisted in all the cities of 
North Italy in revolt against Austria. She granted a 
Legislative Senate and Chamber, allowing one representative 
for 30,000 subjects, and was compelled to accept a democratic 
ministry. The King of Bavaria was compelled to abdicate, 
and ultimately fled. When fighting began in Berlin the 
King of Prussia promised to undertake the reconsolidation of 
the German Empire, but afterwards resiled, and a civil war 
resulted, though he granted a new constitution in December. 
The Austrian Emperor’s abdication was signed 2nd Decem- 
ber, The Hungarians also rejected his rule, and Kossuth took 
with him to Debreczin the iron crown of St. Stephen, but in 
March, 1849, the new emperor, Francis Joseph, issued a 
fresh constitutional charter for the entire empire. 

In May, 1849, Prussia having three weeks previously been 
placed under martial law, the Emperors of Austria and 
Russia held an interview regarding the state of Europe. A 
Russian army co-operated with Austria in crushing the 
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refolutionlsts, and the Porte protested against Russian 
troops forcing a inarch through ‘ Turkish Transylyania in 
July, 1849. Shortly afterwards, by the help of France, the 
Pope was restored to temporal power in Rome. The King of 
Prussia and the Austrian Emperor met at Toplitz, and con- 
sulted with the sovereign of Saxony in Septeml3er, 1849, 
while a universal Peace Congress was sitting at Paris. 
Russia and Austria made a joint demand on Turkey for 
the surrender of Polish and Hungarian rebels and refugees. 
This the Porte refused. Through Kossuth the refugees 
claimed the protection of Britain, and a fleet was sent to the 
Bardanelles. Russia, towards the close of 1849, resumed 
diplomatic relations with the Porte, and the refugees were 
transferred to Konieh in Asia Minor; the ex-governor of 
Hungary was, through the influence of England and the 
United States, liberated in September, 1851, and was treated 
by Austria as an estradit. In the long run the German 
Diet was reconstituted, and after a conference on the con- 
dition of a%irs, held at Warsaw, between the Emperors of 
Russia and Austria, and with a number of distinguished 
diplomatists, North and South Germany were aggregated 
round Prussia and Austria again, and very soon the con- 
stitutions granted were subjected to a good deal of minimizing 
manipulation. Hungary was again attached to Austria, 
Poland was thoroughly reduced to Russian serfage, and the 
magnitude of the military power of that great empire was 
demonstrated by a conscription, amounting to 7 per 1000 
of its population, to swell its armies. As the political 
relations of the sovereign powers speedily resumed their 
old lines the turmoil ceased, and the revolutions of 1848 
showed few results in 1850 as compared with the hopes 
entertained, the aims proposed, and the excitement which was 
produced. 

Meanwhile the insularity of Britain enabled it to keep 
clear of the continental complications of crowned-heads and 
rebel citizens, though she was not by any means free from 
special difficulties of her own. The echo of revolution rever- 
berated through the three kingdoms. Daniel O’Connell, the 
most powerful agitator for repeal, had died at Genoa, 
15th May, 1847 ; but W. Smith O’Brien and Francis 
Meagher, repudiating his abstention from insurrectionary 
war for the attainment of “ their country’s rights,” led the 
Young Ireland party to adopt an address to the French 
Republic, and were received as a deputation by Lamartine. 
They organized clubs, recommended the arming of the people, 
and a rising having taken place near Ballingarry, the leaders 
were seized, tried, convicted, and at length, after protracted 
legal proceedings, transported in 1849. The rebellion mean- 
while collapsed. The Chartists, excited by the continental 
news, craved hearing for their cause and redress of popular 
wrongs. They proposed to march in procession to the House 
of Commons with a monster petition, but Government gave 
them to understand that no such form of intimidating 
Parliament would be permitted. Shortly afterwards the 
Chartist Convention was dissolved, and a new plan of 
peaceable agitation throughout Great Britain and Ireland 
was proposed by the Reform League. Next year Mr. Cob- 
den issued suggestions for the securing of a more economical 
and equitable system of taxation, and Mr. Bright proposed 
the extension of the franchise through the freehold lands 
qualification. As a counteractive against these liberal pro- 
posals, a Conservative Association for the Protection of 
British Industry and Capital was inaugurated. Both parties 
did good service by educating the masses to the considera- 
tion of the principles of politics and their practical results. 
On the thousandth anniversary of the birth of Alfred the 
Great (849) the government and people of England were 
beginning to realize the ideal he had briefly sketched, thus: — 
“ These are a king’s materials and his tools to reign with : 
that he have his land well-peopled he must have headmen, 
and soldiers, and workmen. Thou knowest that without 
these tools no king can show his craft. This is also his 
material : that he must have, beside the tools, provision for 
the three classes. This is then their provision — ^land to 
dwell in, honours and weapons, meat and ale and clothes, 
and whatsoever is necessary for the three classes. He 
cannot without these preserve the tools, nor without the 


tools accomplish any of those things which he is ordained 
to perform.” 

The Prince Consort, Albert Edward of Saxe- Coburg and 
Gotha, whom Queen Victoria had chosen, and to whom she 
was wedded 10th February, 1840, seemed to have been 
wholly imbued with the spirit of Alfred’s lofty aspiration: “ I 
wished to live honourably while I lived, and after my life to 
leave to the men who come after me my memory in good 
works.” Choosing for himself the culture of the arts of peace 
and the promotion of social progress, he laboured earnestly 
for the well-being of the nation generally, but especially for 
the amelioration of the condition of the poorer classes. In 
all (non-political) philanthropic movements he was active. He 
encouraged the erection of model lodging-houses, public baths, 
industrial schools, and institutions for the furtherance of popu- 
lar instruction in science, arts, and industry. Social, scien- 
tific, and artistic matters did not wholly engross him. Though 
he knew well the reserve which he required to exercise in 
regard to party politics, his wide knowledge, profound wis- 
dom, and cautious prudence made his counsel often valuable 
to the nation, while his lofty sense of personal and politi- 
cal honour won the respect of the statesmen of the day. 
Noting that now the disturbances of Europe were quieting 
down, trade and commerce reviving, contentment gaining 
ground, and confidence increasing — in the belief that it would 
be advantageous for all interests to awaken in men’s minds a 
deep sense of the value of peace and of the blessings likely to 
accrue from the universal recognition of the true fraternity of 
nations — he proposed that, as a step towards and a foreshadow- 
ing of the realization of the sympathetic unity of mankind, an 
exhibition of science, industry, and art should be held in Eng- 
land to inau^rate the second half of the nineteenth century 
with some distinct sign of the prevalence among men of the 
value of peace, love, and ready helpfulness not only among 
individuals, but among the nations of the earth. The idea 
caught the spirit of the age. It was realized when, on 1st 
May, 1851, Her Majesty, in the presence of 25,000 specta- 
tors, opened the renowned Crystal Palace Exhibition, wel- 
comed under its dome the representatives of the world, and 
spoke words of peace and good-will to all who had been con- 
cerned in making possible this visible encyclopedia of the 
products of nature, the marvels of science, the results of in- 
dustry, and the triumphs of art, amidst the applause of the 
most magnificent assembly ever congregated in the world. 


GEOGRAPHY.—OHAPTER XVII. 

GREAT BRITAIN — IRELAND. ’ 

Ireland is a large island, having an area of 32,524 square 
miles. It lies west of Great Britain, from vrhich it is 
separated by the North Channel, the Irish Sea, and St. 
George’s Channel The east coast of Ireland approaches 
within 13 miles of the Mull of Cantyre (Scotland) in the 
North Channel. The Irish Sea is 138 miles wide, and St. 
George’s Channel, in its narrowest part, 47 miles wide. The 
Atlantic Ocean washes its north, west, and south coasts, 
which are deeply indented. In length, measuring diagonally 
from Malin Head in the north to Mizen Head in the south, 
Ireland extends more than 300 miles, and in breadth, from 
Slyne Head, Galway, to Howth Head, near Dublin, is a 
stretch of 174 miles. 

1. SupBREioiAL Features. — The general form of Ireland 
is that of an oblique parallelogram. The west seaboard is 
lofty, precipitous, and abrupt; the south-west, exposed to the 
fury of the Atlantic, is broken into bluffs and cliffs, between 
which run inlets, harbours, and arms of the sea. The eastern 
coast is fiat and comparatively little indented. 

The surface is diversified by mountains, bogs, lakes, and 
plains. Although an undulating or hilly country, it is less 
rugged than the Highlands of Scotland, but not so flat as the 
east of England. The centre is occupied by a vast level, ex- 
tending from the sea at Dublin to the Bay of Galway on 
the west, and from Sligo and Fermanagh in the north, to 
Cork and Waterford in the south. This plain consists of 
culrivable land and upwards of 1,000,000 acres of bog, broken 
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by undulating bill ranges. The Bog of Allen is 268 feet 
above the sea-level, and is the sonree of several rivers. 
Kearly one-seventh of Ireland’s entire surface consists of 
bogs. 

The chief mountain groups are in Wicklow, Tipperary, 
Limerick, and Kerry on the south. In the north-east a 
mountain range occupies the southern angle of Down. 
Monaghan, Cavan, and Fermanagh are somewhat mountain- 
ous; while Antrim, Londonderry, and Donegal in many parts 
present a rugged and sterile aspect. In the west of the pro- 
vince of Connaught, the mountain ranges are distributed 
round the coast, the rest of the land being tolerably level. 

2. Cliiviate. — Ireland is remarkable for moistness of 
climate, and for being less liable to severe cold than its 
neighbour countries. Even in the north of Donegal, the 
arbutus, laurustinus, and fuchsia grow luxuriantly in the open 
air; and myrtles reach the height of 8 or 10 feet. Little of 
its land is more than 50 miles distant from the sea, and its 
general height above the ocean-level is slight. Mild westerly 
and south-westerly winds blow for nearly three months in 
the jear. The climate, although mild, is variable along the 
south and west. The ripening of the crops is often retarded, 
and the harvest obstructed, by wet setting in early in autumn. 
The humidity of the climate varies much in different districts 
of the country; in the south and south-west 42 inches is the 
average fall of rain, while in the north-east it is little more 
than half that amount. In the south, the harvest is a month 
earlier in general than in the extreme north, and a fortnight 
before the midland districts. 

3. Mountains. — Except Wicklow range, with its lovely 
glens and valleys, the Mourne Mountains, and the long 
ranges of Siievenaman, Slieve Bloom, and Knockmealdown, 


None of these rivers are naturally of much use in internal 
navigation; but the Shannon has been made navigable to 
Lough Allen by deepening its bed and forming locks; the 
Barrow, to Athy; the Foyle, by canal, to Strabane; the 
.Suir is naturally navigable, for barges, to Clonmel; several 
other rivers have been artificially united by canals. The 
principal affluents of the Shannon are — the Boyle, the Inny, 
the Suck, the Brosna, and the Maigue. 

6. Lakes. — These are extensive and numerous, with a sur- 
face of 455,400 acres. The principal are the following: — 

Lough Neagh, surrounded by the counties of Antrim, Down, 
Armagh, Tyrone, and Londonderry, 18 miles long, about 11 broad ; 
area, 164 square miles. It forms an inland navigable basin* 

Lough Erne, a beautiful lake in Fermanagh, consisting of two 
basins, and studded with numerous islands. 

Lough Derg, a small lake in Donegal, containing some islets. 

Lough Conn, in Mayo, 40 feet above the level of the sea. 

Lough Mask, on the borders of Galway and Mayo, 68 feet above 
tho level of the sea, A subterranean channel connects it with 


the hills of Ireland occur in isolated groups. Of these, the 
following are the names, situations, and heights:-— 

• Height in Feet. 


Carrantual, MacgilHcuddy’s Keeks, in Kerry, . 3404 

Mount Brandon, north of Dingle Bay, . . 3120 

Lugnaquilla, Wicklow Mountains, in Wicklow, 3039 
Slieve Donard, Mourne Mountains, in Down, . 2796 

Mangerton, Lake of Killarney, in Kerry, , , 2764 

Great Nephin, in Mayo, 2846 

Commeragh, in Waterford, 2469 


4. Plains. — Besides the great plain in the centre of 
Ireland already noticed, there are several extensive ones in 
other parts of the island. Those in Tipperary and Limerick 
are extraordinarily rich and .fertile. The level lands on the 
banks of the Shannon and Fergus afford the best pasture in 
the United Kingdom, and are as well adapted for grazing and 
agricultural purposes as any part of Europe. A vast bog 
extends along the banks of the Inny, skirts the Shannon for 
miles in its course through Longford, Roscommon, and King’s 
County. The great Bog of Allen stretches over a large por- 
tion of country. These bogs, although wet and deep, are not 
without their value. They consist of peat or turf capable of 
use as fuel. Irish bog is said to be readily susceptible of 
drainage, reclamation, and profitable cultivation. 

5. Rivers. — The mountains of Ireland being external to 
the great central plain, there is little room left between them 
and the sea, so that the courses of the rivers are necessarily 
short. These are divided into three groups — those that drain 
(1) the central plain, (2) the mountainous districts external 
to the plain, and (3) those that fall into the Shannon. The 
chief rivers of Ireland are: — 


Lough Corrib, in Galway, a beautiful lake about 27 miles long, and 
from 1 to 6 broad, studded with islands, 14 feet above sea-level. 

Lough Allen, in Leitrim, the source of the Shannon. 

Lough Eee, between Eoscommon on the west, and Longford and 
Westmeath on the east. It is 14 miles long by 6 broad. 

liOugh Derg — 23 miles long, 2 to 6 broad, 100 feet above sea- 
level — separates Galway and Clare from Tipperary. 

Lakes of Killarney, three beautiful sheets of water in the county of 
Kerry, inclosed on all sides by mountains 2000 to 3000 feet high, 
which are clothed with the richest natural wood of every kind. The 
upper lake is three-quarters of a mile long; the middle lake, a 
mile and a half ; and the lower lake, 3|r miles long by 2 broad. 

7. Bats, Gulfs, and Straits. —Many bays and gulfs 
(loughs) indent the island, and are of commercial importance. 

(1) On the emt coast the chief are : — ' , 

Belfast Lough, 13 miles long, 5 to 7^ wide, affords good anchorage, 

Stiangford Lough, in Down, 17 miles long, 4 wide. It has a 
narrow dangerous entrance, but is a beautiful bay inland. 


Name and Direction. 

Counties through which they flow. 

Chief Towns on their Banks. 

Termination. 

Shannon (S.,S.W.,W.),| 

Blaekwater (E.S.E), 

Barrow (S.),. . * * 

Suir (S.S.E.), • • • 1 
Nore(S.E.), . . . 

Lee(E.), 

Slaney (As.E.), . . 
Ovoca (S.E.), . , . 

Liffey (W.,N.E., E.), 
Boyne (N.E.E.), , . 

Bann (N), . . . . 

Foyle (N.W.,N.,N.E.), 
Lagan (N.N.E.), . . 
Erne (N.N.W.),. . . 

Separates Eoscommon, Galway, \ and 
Clare, from Leitrim, Longford, West- 
meath, King’s County, Tipperary, 
Limerick, and Kerry, .... . 

Cork and Waterford, . . . . . . 

Separates Queen’s County and Kilkenny 
on the west from Kildare, Carlow, 
and Wexford on the east, . ... 

Tipperary, and between Killcenny and 
Waterford, . . , . .. . . 

Kilkenny, . . , . . . . . . 

Cork, . , , . . 

Carlow and Wexford, ...... 

Wicklow, 

Wicklow, Kildare, and Dublin County, 

Kildare and Meath, 

Down, Armagh, and between Antrim 
and Londonderry, 

Tyrone and Londonderry, . . . 

Down, and between Antrim and Down, 

Longford, Cavan, and Fermanagh, . "I 

f Leitrim, Oarriok, Athlone, Kil- 
r laioe, Limerick, , . . . , 

Youghal, Mallow, and Fermoy, . 

I* Carlow, New Boss, and Athy, . 

Thurles, Clonmel, Garrick, and 
Waterford, . . . . . . . 

Kilkenny, ........ 

Cork, . 

Tnllow, Enniscorthy, Wexford, . 
Arklow, . 

Dublin, . . . .... 1 

Trim, Navan, and Drogheda, . . 

Coleraine, . . . . . . . 

Omagh, Newton-Stewart, Lifford, 
and Londonderry, . , . . , 

Belfast, . . . . . . . . 

Belturbet, Enniskillen, and Bally- 
shannon, . . . . . * . 

1* Atlantic, length 264 miles. 

Enters the .sea at Youghal Bay. 

Waterford Harbour. 

Waterford Harbour. 

Falls into the Barrow. 

Cork Harbour. 

Wexford Harbour. 

St. George’s Channel 

Dublin Harbour, after a very 
winding course of 50 miles. 

Irish Sea. 

North Channel 

j- Lough Foyle. 

Belfast Lough. 

Passes through Lough Erne, and 
flows into Donegal Bay. 
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Kicolas Boileau Despreaiix was born at Paris in 1636. 
He was a slow sickly boy, diligent, but unambitious. When 
twenty-one he was admitted advocate, but disinclined- to that 
profession he went over to the church, and for a time held a 
sinecure benefice. Betaking himself to letters, his poetic 
career may be divided into three periods — (1) that of his 
youthful impetuosity and intensity (1660-68), in which, 
without mercy, he declaimed against the false taste imported 
from Italy and Spain and the bad poets who yielded to it. 
This was accomplished by his nine earlier satires. Having in 
these, precipitately enough, overturned and destroyed, he set 
himself to reconstruct (2) his artistic elaboration of language 
(1668-77). In the “Art Poetique” (1674) he formulates, 
and in “Le Lutrin” (1681), a mock-heroic poem, exempli- 
fies the mastery of the versification he advocates, and exhibits 
pungent wit and trenchant satire. His nine epistles belong 
also to this period — that addressed to Racine being the finest 
product of Boileau’s pen. Then his official career comes on. 
As historiographer to Louis XIV. his poetic labours were 
interrupted for nineteen years; and (3) the muse resumed her 
sway and she gave forth three satires and three epistles, as 
well as a rather modern-like made-to-order “ Ode h Namur” 
(1693). Overcome by dropsy he died 1711. 

Jean de la Fontaine was born at Chateau-Thierry in 1621. 
On hearing one of Malherbe’s odes read, the poetry in his soul 
awoke. He read Rabelais, Marot, Voiture, D’Urfe, and such 
other old writers as he could get hold of, and his nature be- 
came so profligate that he seemed to see no heinousness in 
sin. His “Tales” (1665) show the vice of his heart. On 
the fall of his patron Fouquet, however, the poet composed 
one of the most plaintive and touching elegiac pieces in the 
French of tliat age, addressed “Aux Nymphes de Yaux.” 
Fortunately La Fontaine’s fame does not rest on the “ Contes 
et Nouvelles” he composed to gratify the niece of Mazarin; his 
“Fables” fit all times, ages, and conditions. They amuse 
children, instruct men, and excite the admiration of the 
literary. While matchless in the perfection of their style, 
they are irreproachably pure in their moral tone. In them 
he is the simplest, the least pretentious, and the most uni- 
versal in his sympathies of all the poets of the seventeenth 
century. He is not original in his material; for that he 
goes to Vishnu, iElsop, Phasdrus, &c., but he sets them all 
to music and imparts to them charming simplicity and 
freshness. In 1696 La Fontaine died old and famous, but 
poor and repentant. He is the familiar of the fireside in 
France. 

Honorat de Bueil (1589-1670), a disciple of Malherbe, was 
inferior in accuracy of diction and regularity of rhythm, hut 
superior in gracefulness of turn and sweetness of feeling to 
his celebrated master. He has a Virgilian love of the coun- 
try, and weaves his words into music more pleasing than any 
French verse prior to Racine’s melodious flow of felicitous ex- 
pression. J. E. de Segrais (1624-1701), besides having a share 
in the composition of the romances of Madame Lafayette, 
furnished France with a fair translation of the .®neid, and 
composed some beautiful idyls, in which the plain and simple 
story of shepherd life is finely told, pastoral scenery pleasingly 
described, and rustic feeling admirably stated, Madame 
Beshouli^res (1633-94) enjoyed under Louis XIV. distinc- 
tion for her idyllic poetry. J. P. C. de Florian (1756-94) ranks 
next to La Fontaine as a fabulist. Like him he drew his 
material from all sources; but he is so ingenious in phrase, 
so happy in arrangement, and so choice in the management of 
details, that he holds a high place in the esteem of the 
best critics. 

Prose Writers. 

Descartes arose in an epoch of philosophical decrepitude, 
when neither knowledge, wisdom, nor freedom prevailed. 
Into the midst of the ignorance, dogma, and intolerance 
of his age he strode as the bearer of a new methode in 
‘ . roecdative science, the object of which was to find a basis 
‘ .mf, and a criterion of, certainty. The phenomena of mind 
■ are experienced, are first facts, and require no other proof. 
Cogiio expresses the reality of mental consciousness, ergo 
does not complete a syllogism, but forms a statement 
of a fact of personal consciousness grounded on reflective 


experience. These, hbweVer philosophy may sift or analyze 
them, cannot be doubted. Scepticism is an impossibility, 
for if it exists it 'does so as a state of mind, and must be 
accepted and believed in as such. Science systematizes 
the phenomena of consciousnessj and philosophy appears — 
appears as antagonist alike of scepticism and dogmatism, 
claiming to be truth. He does not, it is true, ^ve proper 
prominence to the activity of the thinking seif, and regards 
it rather as the subject of the peculiar phenomena of 
thought, than as itself and in itself an originator of thought. 
Leibnitz reclaimed for the mind a causative force, while 
Spinoza, looking on mind as a mere reflective passivity, fell 
into fatalism. This he would not have done had he grasped 
Descartes’ ideal of method as an organized and systematic 
exploration of experience— in the without as keen as 

that of Bacon’s, and in the world within as circumspect 
as Plato’s — an earnest searching insight into what con- 
sciousness feels and reveals — not as Locke and Condillac 
treated it, as a pure white paper- like receptive form for 
sensations, nor as Kant and Reid regarded it, as a prepared 
scroll with ideas written into its inner tissues, but as a liv- 
ing agent self-conscious as well as world-conscious, in which 
ideas develop, and to which existence, eternity, infinity, and 
God are made reflectively manifest. In dignity of power 
Descartes is unquestionably the compeer of Bacon and Newton^ 
in reach of influence he is unexcelled except by Plato and 
Aristotle. He was born the scion of a noble family at La 
Haye, in Touraine, 1596, and educated at the college of 
La Ffeche. He entered the army, and as a soldier did mili- 
tary duty in Holland, Germany, and Hungary. When thirty- 
three he retired to Holland and devoted his life to contem- 
plative thought. Exposed to persecution for his opinions, he 
accepted the invitation of Christina of Sweden to settle in 
Stockholm, where he died 1650. 

Of Port Royal, the headquarters of Calvinistic Catholicism, 
it is impossible to write in less space than a volume. Of 
Saint-Cyran, its Director; of La Mere Angelique and her 
three brothers, the Arnaulds — Lancelot the grammarian, 
Nicole, philosopher and moralist; Le Maitre the advocate, 
Sdricourt and De Sacy his brothers, the nephews of La M^re; 
and Pascal, a man all soul, who from his eighteenth year 
endured one Continued penance, mathematician at sixteen, 
philosopher at eighteen, and all his life the advocate of 
common-sense against authority. “Les Lettres Provinciales” 
run through the whole gamut of the powers of man “ from 
grave to gay, from lively to severe,” and his “ Pensees” are 
precious to all thinkers and religionists. Equally impos- 
sible is it to characterize their well-matched opponents, St. 
Franqois de Sales (1567-1622), bishop of Geneva, to whom 
nature was a symbol of God, who united the vivacity of 
Moli^re with the dsprit of Montaigne; and Bossuet, the 
glory of the Jesuits and the unequalled pulpit orator, who 
was adored while living and revered when dead. 

A number of novels professing to relate court scandals 
and the loves of the monarchs of Prance were written, and 
have justly been forgotten; but Madame Lafayette marks 
an epoch in French fiction by those agreeable records of real 
events, combined with imaginary incidents, in which the 
human passions are exhibited acting in something like a 
natural way.^ Voltaire credits her with being the first 
French novelist who described the manners of respectable 
people, and exhibited adventures consistent with nature and 
good taste. This favourable turn in imaginative literature 
was still further aided by P. de Marivaux (1688-1763). 
This author had a metaphysical mind, but was somewhat 
monotonous in thought. His comedies are more interesting 
than his novels. Jean Louis Guez de Balzac (1594-1654), 
as a reformer of French prose, has rivalled Malherbe’s influ- 
ence over poetry; his enrichment and embellishment of the 
language are noticeable, and in his “Lettres” are to be 
traced the beginnings of that epistolary grace for which 
the French have an undoubted talent. Voiture, too, with 
almost fatiguing brilliancy of phrase delights and dazzles 
as a letter writer. Voltaire called him the first hel-dsprit 
in France. Le Sage (1668-1 7 45), drawing from the Spaniard 
Guevara the .plot of “La Diable des Boiteux,” gave it 
^ most tasteful' French dress; and so thoroughly embued 
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with the Spanish spirit did he become, that the Spaniards 
contend that his *‘Gil Bias” is really a translation. It is 
amusing, full of good sense, and instructive. L’Abbe Brevost 
(1697) was, as Voltaire says, ‘‘not only an author, but a 
man who had experienced many passions.” His “Manon 
Lescaut” (1734) narrates the fatal intoxication of iicentious 
indulgence, and throws the glow of an ardent but hectic 
imagination over shameful love, unhallowed intrigue, and 
unchecked extravagance. His works extend tc 170 vols. 

L. de Eouvroy, due de Saint-Simon, one of the last of the 
great lords of France and one of its greatest historical writers, 
was born in 1675, and appeared in the court about the end 
of the reign of Louis XIV. His “Memoires” contain the 
real history of le grand sieole. They have all the vivacity and 
a good deal of the inaccuracy of expression of an improvising 
writer. The overflowingness of Scudery is in him united to 
the conciseness of Tacitus. His eye-witness records are re- 
markably striking. Though their author died 1753, the first 
authentic edition only appeared in 1828-31. Another writer 
of “ Memoires” also requires mention, Paul de Gondl, cardinal 
de Retz, born at Montmirail. He was coadjutor to his uncle, 
the archbishop of Paris; he put himself at the head of the 
Parisians in 1648, against the Regent Anne of Austria and 
the minister Mazarin. He was imprisoned in 1652, but 
managed to escape. He returned to France in 1664, re- 
nounced politics, and devoted himself to composing his 
“Recollections of the Times” in which he lived. In 1717 
these lively models of familiar history were published. In 
them the man who sought to be the Catiline of the Frondeurs, 
appears as the Sallust of that conspiracy, and outshines his 
contemporaries in graphic, animated, and vivid description. 

The Cyclopcedia published by Ephraim Chambers in 
1728 was translated into French by an Englishman named 
Mills, and w^as, though not published, used by Diderot and 
D’Aieinbert in the production of their famous 
(1751-72, supplement, 1776-77, and analytic index, 1780), 
Among its contributors were Dumarsais, Grimm, D’Holbach 
Jaucourt, Rousseau, and Voltaire. Biography and history 
are excluded from its scope. The impracticable revolutionary 
ideas of mere theoretical politicians prevail too strongly in 
it, and a virulent sceptical bias against anything religious 
materially injures it ; yet it must be admitted to be marked 
by depth, ability, and originality, and to have secured for its 
editors and contributors a name and place in literature seldom 
granted to those who engage in such work. It was enthusi- 
astically received, and as the E^icyGlopMutes^ its writers were 
undoubtedly the originators of the French Revolution. Diderot 
was a sort of lazy scapegrace while young, and would settle 
to nothing — law, church, or trade ; but he read voraciously 
and wrote rapidly. His first original work was entitled 
“ Pensees Philosophiques,” desultory and commonplace, but 
marked by the new sceptical thought of the age. His style 
is clear, easy, pointed, and strong. His minor tales are popu- 
lar, but scarcely pleasing, and of several the plot and char- 
acters are alike repulsive. The works of J. L. d’Alembert 
(1717-1783) comprise his celebrated preliminary discourse to 
the EncyclopMie^ “ L’Essai sur la Societe des gens de lettres 
avec les grands” “Memoires et Reflexions sur Christine 
reine de SuMe, selections from Tacitus (translated), “ Ele- 
ments de Phxiosophie,” and many dissertations. He was 
a leading spirit among those whose maxim was “ tout change 
avec temps,^^ whose cry was culture, and whose aim was 
change. 

The faith of the philosophers in themselves overcame all 
other faith. Then Jean Jacques Rousseau projected into 
society his new evangel of a “ Contrat Social,” and furnished 
the ideas and the phraseology prevalent during the Revolu- 
tion. It begins with the theoretical paradox, “ Man is bom 
free.” He emerges from this state of nature by an act of 
will when he joins the society of civilized men. On this con- 
tract civilization is founded, and the state is erected by con- 
vention. The sum of the individual wills of men constitute 
the general will, and that is law. The people is the sovereign. 

dent moi is a mistake ; EUat dest le peuple. In a 
lijfe of wandering and want, begun as the son of a watch- 
maker at Geneva in 1712, Jean Jacques developed amid 
misery and humiliation that genius which enabled him to 


take rank as a botanist, novelist, poet, publicist, and philo- 
sopher among the. most eminent of French writers. His aims 
were to place national politics on a firm basis, to secure the 
express culture of each mind to its highest and best- as a 
: human duty, and to awaken in the heart the love of nature 
and the love of man as the practical poetry of life. His was 
the Hapoleonism of ideas. He overturned society, and de- 
; lighted it while doing so. As he says, himself, The despot 
is only master so long as he is strongest.” His views domi- 
nated France with fierce destructive force, and ruin and over- 
throw were the results of his insane intensity of speculative 
power unguarded by the calm logic of practical responsibility. 
His was one of the least manageable and most morbid minds 
nature ever made, and made to love itself. “ La Nouvelle 
Heloise” (1761), with great beauties and great defects, is full 
of the very intoxication of passion — a touching story carried 
on to an equivocal end. “ Emile ” is singularly acute, bril- 
liant, and yet fanciful, if not chimerical. His “Devin du 
Village” is an opera, of which both words and music are his 
own. In England— under the kindly provision made for him 
by David Hume— he wrote those marvellous monomaniacal 
“ Confessions” of which Madame de Bouffiers remarked, “He 
would have borne a high reputation for virtue had he never 
written them.” It has been affirmed that “ there is more 
vanity concentrated in its first ten lines than in the whole 
contents of any other book in the world,” Yet it is the most 
original, interesting and touchingly poetic of all his writings. 
He died on 3rd July, 1778. 

Voltaire, the historian of “ Le Sibcle de Louis XJV.,” was 
born at Ch^tenay, near Sceaux, on the 20tli ol February, 
1694, and had not come of age when that great sovereign 
died. His father, Francois Arouet, who held office in the 
financial department, placed Francois- Marie in the Jesuit 
college of Louis le Grand. There he distinguished himself 
by aptitude in learning, sneering wit, and a scoffing tongue. 
Early taken into courtly circles, he acquired skiU in compli- 
ment and repartee. After serving a short time in a lawyer’s 
chambers he deserted Themis, and on [a wrongful] suspicion 
of being the author of some indecent satirical verses “ On the 
Death of Louis XIV.,” was imprisoned for a year in the Bas- 
tille, There he finished his tragedy “ CEdipe,” and planned 
“ La Henriade.” His father finding him unmanageable, from 
his association with aristocratic rakes, let him have his own 
way, and Arouet took the name of Voltaire. “ CEdipe” (1718) 
was successful and put money in his purse. “ La Henriad.e” 
was issued, he said, from a stolen MS., and with inteipola- 
tions under the title of “La Ligne;” but this tricky way of 
gaining notoriety was too often employed by the author to 
make the story credible. In 1721 he visited Rousseau in 
Brussels, read to Mm his “ Epitre h Uranie,” a compliment 
which Rousseau repaid by reading his “ Ode to Posterity.” 
Voltaire said it would never reach its address — and thereafter 
they were implacable foes. He was imprisoned again for 
challenging a man of quality, who had got his valets to beat 
the satirist. “ Mariamne ” appeared in 1724, and in 1726 
he left France for England, where he lived in tolerable pro- 
sperity, and learned to use Shakespeare as a crib-book while 
he abused him as a playwright. Here he composed his 
tragedy of “Brutus,” and sketched his “Lettres Philoso- 
phiques,” called also “ Lettres sur les Anglais.” On returning 
to Paris Voltaire engaged in speculations in corn, in money- 
lending, and in lottery-tickets, and became rich. He also 
purveyed for the theatre, “ Adelaide du Guesclin,” and Ms 
dramatic masterpiece “ Zaire ” (1732), &:c., besides issuing at 
Rouen his “ Histoire de Charles XII. de Su^de” — a model of 
historic style and graphically recited details. He established 
in association with Madame du Chtoleta residence at the 
Villa of Cirey, and there wrote several of his best plays, 
“ Alzire,’’ “ Mahomet,” “ Merope,” &c. Besides these he 
composed his “ Si^cle de Louis XIV.” and “ Essai sur les 
Moeurs et I’Esprit des Hations,” written in an easy, livdy, 
clear style, though his hatred of priestcraft carries Mm beyond 
reapnable bounds. In 1749 Voltaire settled in Berlin at the 
invitation of Frederick the Great for three years, where he, 
the eccentric, and the royal philosopher and poet found each 
otheris company a weariness. The outcome was the “ Annales 
1 de I’Empire,” which most readers find tiresome. In 1758 
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?oitaire bought an estate at Femayi near Genem, and there, 
while pursuing Ms literary labours, the master of the man- 
sion met the most celebrated thinkers and writers of Europe. 
There also he composed “ L^Histoire de Pierre le Grand,” 
La Philosophie de rHistoire,” “ L’Orphelin de la Chin,” 
Tancrhde,” dec. His “ Biscours sur I’homme ” is founded on 
Pope’s Essay on Man.” “ The unrepentant apostle of unbe- 
lief,” as he has been called, died in Paris, 30th May, 1778, was 
buried first in the Abbey of Scelli^res, and after the Revolu- 
tion, his body having been exhumed, it was reinterred in the 
Pantheon in Paris. His writings occupy seventy vols. 8vo. 

It is impossible to characterize works so varied in manner and 
matter with any exactness in an epigram. His perspicacity 
and energy of language, aptness of epithet, neatness of style, 
fitness and harmony of period, profusion of thought, ease, 
brilliancy, and facility of composition, and an almost un- 
paralleled industry must be acknowledged. His great defects 
are want of sympathy, simplicity, and sincerity. He possessed 
a destructive, but not a reconstructive, power of intellect. 
His emotions were easily stirred, but they were not strong. 
In antipathy he was implacable. His spirit was a mocking 
and disdainful one, and he may be regarded as the Mephis- 
topheles of encyclopmdism. He avowed the design of destroy- 
ing Christianity, but he only knew it en caricature. His 
is the only French epic that can be named in comparison 
with those of the ancient singers and their modem emulators. 
Its subject is the taking of Paris by Henry IV. It displays 
more talent than genius, more brilliancy than inventiveness, 
and resembles history more than poetry. Its portraits are 
deficient in positive character, and the sentiments are over- 
crowded by the descriptive matter; but the diction is refined 
and terse. Some of his tragedies are as fine as any in the 
French language; his satires are witty, provocative of laughter, 
lively and terse; some of his smaller tales are entertaining and 
spirited, and his histoires are — except for their want of 
moral tone — well worthy of a high place among books of that 
class. Irascible malignity and irreverent mockery are too 
often shown in the works in which he deals with morality and 
religion, 

Charles de Secondat, baron de Montesquieu, born 18th 
January, 1689, in the Castle of La BrMe, near Bordeaux, 
was educated as a jurist and distinguished as a student. 
He succeeded, in 1717, to the family estate and to the 
presidency of the parUment of Bordeaux. His tastes in- 
clined to the study of physical science, but till 1726 he ful- 
filled his legislatorial functions with diligence; then fintbng 
that Ms conscience would not permit him to sacrifice public 
business to private tastes, and his literary and philosophic 
designs growing more irrepressible, he resigned his chair. 
Five years before that he had issued his Lettres Persanes,” 
a work in which a Persian traveller describes the manners 
and government of Europe, By its peculiarly racy raillery 
of the vices and follies of Ms time, it attained great 
success. He became, in 1727, a member of the Academy, 
and thereafter spent several years in visiting different 
countries of Europe, that he might see for himself their 
condition and specialties. In 1734 he issued *‘Les Causes 
de la Grandeur et de la Decadence des Remains,” an excellent 
exposition of the political and military system of Ancient 
Rome. With much care, unwearying labour, and profound 
thought, he devoted himself for the next twelve years to 
preparing his greatest work, “ L’ Esprit des Lois,” a work 
wMch is designed to epitomize the legislative experience of 
mankind. It had an immense effect on political philosophy 
in Europe, and founded the school of inductive sociologists. 
TMs was his last great work; he died in 1755, In depth, 
originality, and refinement Montesquieu far transcends Vol- 
taire, and must be regarded the greatest French writer on 
politics of his century. 

Georges Comte de Buffon was born at Montbard, Bur- 
gundy, 1707, educated at the college of Dijon, and died 
1788. He ^rly manifested an interest in astronomy, and, 
while travelling in Italy, was struck with the signs of those 
convulrions and revolutions in nature which show themselves 
BO palmbly amid the scenery of that peninsula. Inheriting 
from Ms mother a fortune which allowed him to devote his 
mind; to science, he was appointed, m 1730, curator of 


Le Jardin des Plantes, and was employed during the next 
ten years on his “ Histoire Naturelie,” a work which was 
received with admiration throughout Europe. He was 
nominated member of the Academy, and on his reception 
(25th August, 1763) delivered that “Discours sur Style” 
wMch justly ranks as one of the most celebrated of the 
orations delivered before it. It is remarkable both for 
grandeur of thought and splendour of language. His say- 
ing, “Le style est i’homme m^me,” has passed into a 
proverb; by his “style” Buffon is immortal, and every 
student of French should peruse this graceful and ingenious 
performance. 


NATURAL PHILOSOPHY.--CHAPTER XXIX. 

VOLTAIC OK CURRENT ELECTRICITY. 

PHYSICAL AND PHTSIOLOGTOAL EFFECTS OF CUREENT — ELEC- 
TRIC OSMOSIS-ELECTRIC DISTILLATION— DIAPHRAGM CUR- 
RENTS — ELECTRO-CAPILLARITY — ACTION ON THE MUSCLES 
AND NERVES — ABSOLUTE ELECTRIC UNITS — ELECTROSTATIC 
UNITS— SPECIFIC INDUCTIVE CAPACITY CONSIDERED— SUB- 
MARINE CABLES AS CONDENSERS — TRANSMISSION OF CUR- 
RENTS THROUGH INSULATED CONDUCTORS — RETARDATION 
OF CURRENT — USE OF CONDENSERS — ELECTRO-MAGNETICS— 
TUBES OF FORCE — INTENSITY OF MAGNETISM — MAGNETIC 
AND ELECTRO-MAGNETIC UNITS. 

When metal conductors are subjected to the lengthened action 
of electric currents, it is found that they undergo a gradual 
molecular change in their structure, and become brittle. 
The effect of the current is to lessen the cohesion of their 
molecules, and to decrease their coefiicient of elasticity. 
Edlund supposed that in strained wires, when a current 
was transmitted through them, a slight elongation was ob- 
servable; but at present it is undetermined whether this 
elongation may not be due to the heating effects of the 
current, owing to the resistance the wire offers to its passage, 
rather than directly due to the current itself. 

The phenomena of electric osmosis is observed when a 
current of high potential is passed into certain fluids, 
a porous division separating the electrodes, the current 
then mechanically carrying a portion of the liquid through 
the porous diaphragm, and forcing it up to a higher level 
on one side than on the other. This effect is more apparent 
when liquids of low conducting power are employed as 
alcohol and bisulpMde of carbon. The transfer of the liquid 
always takes place in the direction of the current, being 
higher at the kathode than at the anode. 

The phenomenon of electric distillation observed by Bec- 
caria, that an electrified fluid evaporated more rapidly than 
one not electrified, is closely connected with electric osmosis. 
In a bent closed tube containing two portions of a liquid, one 
highly + and the other highly - ,the liquid will pass over 
from -}- to - by a slow transfer of the liquid along the 
interior surface of the tube. Bad conductors, as turpentine, 
will not pass over. 

When a liquid is forced by pressure through a porous 
diaptogm a current is set up in the liquid, the electro- 
motive force of which varies with the pressure and nature 
of the diaphragm. Water, when forced at a pressure of 
one atmosphere through a diaphragm of sulphur, gives a 
difterence of potential of more than nine volts. Other 
diaphragms, such as porcelain and membrane, give differ- 
ences of potential *35 and *01 volt respectively. When a 
horizontal glass tube turned up at the ends is filled with 
dilute acid, and a drop of mercury is placed at the middle of 
the tube, and a current sent through it, the mercury will 
travel along the tube towards the - end. An electro-motive 
force of volt is sufficient to produce a sensible displace- 
ment of the mercury. A capillary electrometer has been 
constructed by Dewar on this principle. The direction of 
the displacement varies with the direction of the current. 

PHYSIOLOGICAL EFFECTS OF CURRENT. 

If the electrodes of a powerful battery are held in the 
hands a violent shock is felt, which increases with the 
number of the elements, and if the potential of the current 



mWRAL PHILOSOPHY. 


nm 


Is very high, may be eveB dangerous. In all cases the 
application of the current causes involuntary contractions of 
the muscles, and this contraction appears to be a very 
general property of protoplasm, the physical basis of both 
animal and vegetable life. The fresh muscle of a frog, 
which retains vitality for a length of time, exhibits no 
apparent effect so long as a current is passed continuously 
through it; but every make and break of the circuit causes 
a violent muscular contraction, as wiE also any sudden 
alteration in the potential of the current. The effect of the 
current upon living nerves is generally to throw the nerve 
into a state of activity. If the nerve be one belonging to 
a muscle, the effect will be the contraction of the muscle; 
if the nerve belong to the organs of sensation pain is pro- 
duced; if one of special sense, the effect produced is the 
sensation of a flash of light, or that of taste, &c., according 
to the nerve under treatment. These effects are only pro- 
duced when the current is interrupted suddenly, either closed 
or opened. Professor Burdon-Sanderson has demonstrated 
that the movements of the Venus’ fly-trap (Dioncea 
rmsctptda), one of the so-called carnivorous plants, by 
which it closes its hairy leaves, entrapping insects which 
alight on it, is accompanied by an electric current, and 
the action is similar to that of involuntary muscular con- 
traction. 

Hu Bois Raymond has shown that the contraction of 
muscles likewise produces electric currents; dipping the tips 
of his forefingers into two cups of salt water in connection 
with a galvanometer, a sudden contraction of the muscles of 
either arm set up a current from the contracted towards the 
uncontracted muscles. Dewar has also shown that the effect 
of light falling upon the retina of the eye is to set up an 
electric current in the optic nerve, due to its contraction. 

ABSOLUTE UNITS OE ELECTRICAL MEASUREMENT. 

The units of electrical measurement, already described 
(page 1218), are of a relative nature only, describing each 
magnitude dealt with by comparison with some other magni- 


tude of like nature taken as a standard. The importance, 
however, of having a uniform system of measurements for (M 
physical magnitudes, induced the British Association to adopt 
the system of “ absolute units,” known as the O. G. S. system, 
because it is based on the centimetre the unit of length, 

I the gramme as the unit of mass, and the second m the unit 
I of time. . 

j For the purpose of electrical measurement two sets of 
' electrical units have been derived from these fundamental 
units. One set, that of electrostatic units, is based upon 
I the force exerted between two quantities of electricity; the 
other, the electro-magnetic units, upon the force exerted be- 
tween two magnetic poles. Electrostatic units of quantity, 
potential, and capacity may be briefly summarized as 
follows; — 

ELECTROSTATIC UNITS. 

The unit of quantity that quantity of electricity which, 
when placed at a distance of a centimetre in air from a similar 
and equal quantity, repels it with a force of one dyneJ^ 

The unit of potential is the amount of work done in moving 
a unit of 4* electricity against the electric forces, and is meas- 
ured by the erg or unit of work (a dyne moved through a 
centimetre). Unit difference of potential exists between 
two points, when it requires the expenditure of one erg of 
work to bring a unit of + electricity from one point to the 
other against the electric force. 

Unit of Capacity , — A conductor possesses unit capacity, 
which requires a charge of one unit of electricity to raise it up 
to unit potential. An insulated conducting sphere of the 
diameter of one centimetre has unit capacity when free from 
the influence of induction by other bodies. 

Specific inductive capacity is the ratio between two quan- 
tities of electricity. The specific inductive capacity of air is 
taken as unity. 

The dimensions of electrostatic units are the relations in 
which they stand to the fundamental units, and will be seen 
in the following table: — 



Units. 

Dimensions. 


Fundamental: 







1 

Length, 




• - ir - ‘ “ 1 


L 

m 

Mass, ...... 






M 

t 

Time, ...... 

• • 


• 


• 

T 


Derived: 






■ 


Area 


L 

X 

L 

= 



Volume 

=s 

L 

X 

L X L 


L» 

V 

Velocity 

= 

L 

-T- 

T 

= 

LT-i 

a 

Acceleration 

— 

velocity 


time 

sz; 

LT“2 

f 

Force 

= 

mass 

X 

acceleration 

zz 

MLT-® ' 


Work 

ss 

force 

X 

length 

zz 

ML^T-® 


Electrostatic: 







9 

Quantity 

= 

\/foree 

X 

(distance)® 

z= 


i 

Current 


quantity 

-i. 

time 

z=s 

M^L^T""® 

V 

Potential 


work 

4- 

quantity 

zz 

M^L^T“" 

E 

Resistance 


potential 

4- 

current 

= 

L-^T 

0 

Capacity 

= 

quantity 

4- 

potential 

=z 

L 

k 

Specific inductive capacity 

= 

quantity 

4- 

another quantity 


a numeral 


Electro-motive intensity 

5= 

force 

4" 

quantity 

zz 



The capacity of a Leyden jar or other condenser depends 
upon the size of the conducting surfaces, the thinness of the 
glass or dielectric separating them, and the particular in- 
ductive capacity of tlie dielectric used. 

As the capacity of a conductor is measured by the quantity 
of electricity necessary to raise its potential to unity; that is, 
if a quantity of electricity, Q, raise its potential from V to V', 

its capacity is 

The Leyden jar, or any other condenser, being virtually a 
conductor in which the conducting surface can be made to 
hold a large quantity of electricity without its potential, 
either 4- or - rising very high, the capacity of a condenser, 


like tliat of a simple conductor, will be measured by the 
quantity of electricity required to produce unit rise of po- 
tential. 

If a Leyden jar is conceived to be composed of two concentric 
metal spheres, one inside the other, the space between them 
being filled with air, the inner one, which may be called a, will 
represent the interior lining of tinfoil, and the outer one, b, the 
exterior coating; and if the radii of these two spheres be respec- 
tively r and r', when a 4- charge of Q units is imparted to a, it 
will induce on the inner side of b an equal negative charge, - Q, 

• A dym is that force which, acting on one gramme for a second, 
imparts to it a velocity of one centimetre. 
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and to the 'outer side of b a charge + Q will be re|Jelled. This 1 are decreased in proportion as the thickness of the insulating 
charfife is withdrawn bv with thp #«;rfh ^ rphA enkcstariAA la t.hft ^'.nnfbiAtlnor W1T*0 ^ jl 


Charge is withdrawn by contact with the earth- The po- substance is Increased, the conducting wire remaining the 
tential at the centre, m, of the inner sphere a will then be same. With an infinite insulation like the atmosphere in. 

A A ; dnAtion wniilfl f’.pa.aA With all inanlatorl toTvoc. a .*. 


At any point, n, outside the 


^ 1 Tr 0 0 . . ^ duction would cease. With all insulated wires absomtinn 

p esented by Ym — At any point, n, outside the takes place. Thus, when an electric current passes through 

T X -x XT- X , M, insulated metallic conductor, resistance occurs whi?h 

si? if th L -i-f ^ to it, the potential will be the same impedes the direct progress of the current; induction takes 
e 0 c larges, + Q and ~ Q, were both concentrated place, or the setting up of a counter current in the opposite 


Therefore Yw == 


The difference of 


potentials is therefore Ym 


(^0- 


But as the capacity 0-- 


therefore C=- 


direction, and exerting, as it were, a pulling back of the 
original current, absorption is engendered, or the sucking up 
into the substance of the insulating medium of a sensible 
part of the original current, the result being that instead of 
the current passed into the wire at one end flowing tlirough 
and emptying itself out at the other end of the wire, the 
current will flow out and leave a residue behind, an appreci- 


that the capacity of the condenser is proportional to the size of being required for discharge to clear the line. Thus 

the metal globes, and if the insulating layer is very thin (that ^^is absorption of the current leaves the line clogged for the 
is, if r be nearly as great as r'), then r'-r will become very receipt of the following current, and greatly interferes with the 

^ mi. A -n, ^api<itransmissionqlf signals through insulated metallic circuits 

small, and -j— will become very great. From this it ap- It is only therefore in very short cables that the speed of the 


small, and ~ ^ ~ will become very great. From this it ap- 


pears that the capacity of a condenser depends upon the 
thinness of the layer of the dielectric. 

That the capacity of a condenser did not depend alone on 


the material used as the dielectric between the two conduct- 
ing surfaces, was first discovered by Cavendish. Thus, if two 
condensers are constructed of the same size, and in one the 


transmission of the current can be considered instantaneous. 

Since the speed lof signalling, and therefore the economical 
working through alcable, depends upon its capacity as a con- 
denser, and sincJ its capacity depends upon the specific 


its actual dimensions, but also upon the inductive power of • capacity depends upon the specific 

the material used as the dielectric between the two conduct- Power ofl the insulating material employed, Hooper’s 

: £ „ f . 1 - . , ... .. r.nm'nnnnri nf inrticlL-rnKhflT 


compound of indkl-rubber and sulphur, and Henley’s india- 
rubber preparation, which have both a specific inductive 
capacity of only 1 * 7 (as compared with gutta ' ’ 


dielectric is a layer of air and in the other ’a layer of some of 0“!/ 1 ' 7 (as compared with gutta ■ ’ ' C”' 

other insulating substance, when equal charges of electricity “‘p®® ’!f^'"^®®“'imdereoremdtl'i 

are imparted to them they will be found not to produce equal Denmar^ a»id between Peterhead ;™“«''S 0 a 

differences f potential; that is, they have not the ^me 'tw 


ditierences of potential; that is, they have not the same 
capacity. This ratio between the capacities of two con- 
densers of equal size, but with different specified dielectrics, 
^e being air, Faraday termed inductive capacity. 

Recent researches, especially with reference to the ihsulation 


stmcted of the iHooper core ; the cable®, cohesion of their 
east coast of Soiith America, river Plate, elasticity. 
Henley core. I ss, when a current 

To avoid this (retardation and increase ' elongation was ob- 
ling in cables, various devices are emplo'^}^^®^ whether this 


of submarine cables since 1870, have largely incr3the cables, various devices are empla™ whether tins 

knowledge of the inductive capacity of varies substencM- receiving instrj^ents are used, such as^^^S efiefs of the 
but owing to the phenomenon of electrical absorption thk represented as used o^rs to its passage, 

values depend upon the duration of the actual charge. in4 S. 2 •l\F¥®^y•’'*’'^‘®^'^®*i™reonlyafteelf. 
stantaneous inductive capacity being different from the ' ekarge given to the cable is ret “ observed ^ken » 

capacity of the substance when measured slowly. The in- rffrsing key is' employed, which, after e “to certain fluids 


capacity of the substance wheri measured slowly. The in- 
stantaneous inductive capacity of the following substances, as 
determined by G-ordon, are:-— 


I'OO Gutta-percha, 

Paraffin, solid, . . .1*9936 Sulphur,. 

India-rubber, 2*220 to 2*497 Shellac, . 

Ebonite, 2*284 Glass,. . 


. . .2^58 
. . . 2-74 
3*013 to 3*258 


niQUinS AND GASES. 

Bisulphide of carbon, 1*81 Hydrogen, 

Petroleum, . 2*03 to 2*07 Carbonic acid, . . 1*0008 

Turpentine,. . . .2*16 Olefiant gas, . .1*000722 

Air vacuum, . . . 0*9985 Sulphur dioxide, . 1*0037 

Yarious imporfant phenomena come into action in the 
passage of an electric current through an insulated, circuit 
such as a submarine cable. By induction an electric current 
is produced of an opposite character to that of the current 


Thp in xo oiiijjivyjcu, wiuuu, alter c 

nees aq into the cable a charge of current 

’ out or neutralize, as it were, the charge leP^ through 

signalling the resistance and electrostatic ^ ^ 

. 2*284 have to be compensated by balancing is more apparent 

, 2*58 cable, consisting of a coil of wire of are employed as 

. 2*74 condenser of equal capacity. The Atla^® transfer of the liquid 

;o 3*258 with a condenser containing 100,000 ■ the current, being 
acres of tinfoil. Similar condensers^*^®* 
employed on telegraph cables in single Nation observed by Bec- 
1 *0008 currents. Condensers of this kitted more rapidly than 

1 *000799 ®i^®®ts of tinfoil between alternate ^ith electric osmosis. 

1*0087 alternate sheets of tinfoil bei portions of a liquid, one 

i condensers of similar construe^^® liflriid will pass over 

in the connection with induction coils. yOf the liquid along the 
circuit, conductors, as turpentine, 

current eleoteo-magnet 

cimrent The relation between electric curr®®®^^® through a porous 


piuuu^cu mi upifusiie cnaracner lo tnat ot tHe current The relation between electric curr®®®^^® through a porous 
moving toou^ the insulated conductor in the adjacent termed electro-magnetics. Mamietif^ the liquid, the electro- 
water. Ihe eliect of this induced current is to retartl.nr -nnll is i-iio ^ t. tliA TTirAs.snrA and nature 


^ X 7xt . T 1 ^ 7 . termeu eieciro-magneiics. iVXasnetif^ 

induced current is to retard-or pull is the work that must be snent ^ the pressure and nature 
back the flow of the primary current, sensibly diminishing the H-seeking pole in brineine it ut>'^ forced at a pressure of 
speed of transmission as compared with that of a land. line of infinite distance. From a sinde sulphur, gives a 

telegraph. On a land line with a single wire the effect of from all othAr nnlAs lina? e than nine volts. Other 


wx i;uuipaiBu wiwi tnai 01 a lana.ime ot infinite distance. From a sinde ot sulpfiur, gives a 

telegraph. _ Ona land line with a single TOe the effect of from all other poles, the lines of ® ^i^® ^®^*®* 

induction does not take place, because the metallic conductor, Erections, so that the surrounding membrane, give differ- 

generally iron, requires no insulating medium to inclose it, the into a number of conical redons w respectively. When a 

air itself taking the place of the insulator. Induction, how- and through each cone as throuV^P ^^® ®^^® ^® 
ever, takes place with land wires when two Ar TnAVA avA tif Uwaei rt-f n 1 vnrTr ia nloAod q+. +.Tia middlA uf 


volt respectively. When a 


mi idAiiig xne piace oi tne^ insulator. Induction, how- and through each cone as throud^P ^^® ®^<^® ^® 
ever, lakes place with land wires when two or more are of lines of force will pLs. Suem^^y placed at the middle of 
suspended closely together on the same support, or even on 0 / force ; conseouentlv the. ^1^® mercury will 

adjacent supports; a current through one wire will then pro- across anv section of a tnli nf -the - end. An electro-motive 


fS' 


17a rT X i-iio aaiutj Buppuiu, or even on o//orcc; consequently, the. ^»® mercury wm 

adjacent supports; a current through one wire will then pro- across any section of a tube of ;*^® “■ An electro-motive 

Uuce an induced current of an opposite character in the lines diverge more widely as the. I'® produce a sensible displace- 

adjacent wire. The submarine telegraph cable acts as a con- Every magnet is surroundec^plU^^y electrometer has been 
deuaer the ocean forming the outer coating, the internal within which magnetic force is f^is principle. The direction of 
mre the inner coating, and the insulating layers field at any point is measured b ^1^® direction of the current. 

--- “ the dielectric of the Leyden jar. Insulation on a unit magnetic pole placed - 

by a ve^ thm covering of the insulating of magnetic metal is placed in oueeeno?. 

the thi^ess only mechanically renders lines of force run through it a’owerful battery are held in the 
“ emsets of indudion, however, ^ fe jaks^netasm depends upon* ^®if> which increases with the 

I'Jf * w/. ; ' 0 if. the potential of the current 






uf felt, which increases with the 
4d if the potential of the current 
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upon the metal itseE A metal in which a high magnetiza- 
tion is produced, like soft iron, is said to possess a high co- 
efficient of magnetization. Substances which have a high 
coefficient of magnetization are therefore said to he good 
conductors of magnetism. The intensity of magnetization 
through the substance of a magnet is measured % dividing 
its magnetic moment (which is the product of the strength of 
either pole by its length) by its volume. There is, however, 
a certain maximum of intensity of magnetization for each 
magnetic metal, which can never be exceeded. Thus the 
maximum intensities of the following magnetic metals 
are — 


iron ^ and 'Steel, ' * " ;• ' ■ i ' '■ ISOO ■ 


Cobalt, 800 

Nickel, . . ......... 494 


Steel does not retain all the magnetism temporarily induced 
in it, its permanent maximum of intensity being only 785. 
From Gauss’s observations the Intensity of magnetization of 
the earth is 0*0790, or only ttouo of what it would be if it 
were wholly of iron. 

All magnetic quantities, strength of poles, intensity of 
magnetization, &c., are expressed in special units derived 
from the fundamental units of length, mass, and time, as 
follows:— 


¥ 

H 


Units. 


Magnetic, 

I Strength of pole 
( Quantity of magnetism 
Magnetic potential 
Intensity of field 


I = V force X (distance)^ 


work 

force 


strength of pole 
strength of pole 


Mectro-niagneiic, 
Current (strength) 
Quantity 
Potential 

xureniigei¥lectro-motive force 

with a galvanome^sistance 

either arm set up ; . . 

uncontracted mus^ ^ 


i - 


intensity of field x length 
current x time 


work quantity 

electro-motive force -r 
quantity -r- potential 


current = 



of light falling ur . . , , ^ .. ..v 

mrr 9 Y\t in h® dimensions of electrostatic units with 
“ electromagnetic units, it will be seen that 
The units of similar units are different in the 

(page 1218), are c 


magnitude dealt 

static. . 


I 

m 

t 


V 

a 

f 


9 

% 

V 

E 

O' 

k 


Fundan^^"^ 
Lengt];^^ 
Mass, 
Time, ^ 

Derived: ^ 
Area 


Electro- 

magnetic. 

Ratio. 

MiLi 

LT~' 

LT"‘= V 


Volmnejs of quantity in electrostatic measure 
Accder^ electro-magnetic measure are M^L^- 
Force latter the quotient is LT“"^, a 

Work tiature of a velocity. This velocity 
in the ratio of the electrostatic to the 
ElectrostcF^ of every unit. It represents that 
Q ... electrified particles must travel along 
^^uan iiy mutual electro-magnetic 

Current their mutual electrostatic repulsion. 
Potentia>een measured in various ways, and 
Eesistani% velocity of light. 

Capacity 'OTRO-dynamios. 

Specific in °f or the action 

each other and upon magnets, 

^^ o-dynamics, the laws of electricity 
i; -r investigated under the name of 
The^ppity of a Leyd^^ investigated, in 1821, the action 
upon the size of the condu ^^ther and upon magnets, 
glass or dielectric sepamti^y^j.^ the action of a current 
ductive capacity of the dielujenomena depend upon the laws 
As the capacity of a cond to examine these laws the 
of electricity necessary to ra^erses must consist of two parts, 
if a quantity of electricity, Qt,|o^ ^ ’ 

its capacity is C=s_^ circuit which are parallel, and 

W-V lowing in the same direction, 
The Leyden jar, or any ot the currents flow in opposite 
conductor in which the condijber. This law is true 'whether 
hold a large quantity of el^ of two difierent circuits, or 
ather 4- or - rising very higbidt The several coils of a 


spiral coil when traversed by a current therefore attract 
one another, and the spiral shortens, because the current 
moves in the same direction in adjacent parts of the coil. 
Two non-parallel currents (fig. 1) attract each other if both 


Repulsiona, 


Fig. 1. 


Attractions. 



are approaching or receding from the direction of the apex 
of the angle formed by the ends produced, while they will 
repel each other if one of the currents approach and the 
other recedes from the apex of the angle. 

The second law, therefore, states that two portions of 
circuits crossing one another obliquely attract each other 
if both the currents run either towards or from the point 
of crossing, and repel one another if one runs to and the 
other from that point. 

The third law is, that when an element of a circuit exerts 
a force on another element of a circuit, that force always 
tends to urge the latter in a direction at right angles to its 
own direction. 

The fourth law is, that the force exerted between two 
parallel portions of circuits is proportional to the product 
of the strengths of tlie two currents, to the length of the 
portions, and inversely proportional to the distance between 
them. 

For the purpose of observing these attractions and repul- 
sions Ampere constructed the apparatus (fig. 2) known as 
Ampere’s table, consisting of a double supporting metal 
stand, V t, terminating in two mercury cups, xy. Conductors 
fonned of wire, twisted and shaped in different ways, are 
suspended in such a manner from the mercury contacts, x 
as to be capable of rotation. By means of this apparatus 
Ampere demonstrated the following; — 

1. A circuit returned back upon itself, so that the current 
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flows l>a.clc'a!ong a path close to Itself, exerts no- force upon 
©xteroa! points. , , 

1 A circtiit heat into sinuosities or angular shapes pro- 
duces the same magnetic effects on an adjacent portion of 
circuit as if it were straight. 

3. In no case is any force exerted tending to move a 
conductor in the direction of its own length. 

4. The force developed between two conductors of any 
form is the same, whatever the linear size of the system, 
provided the distances be increased in the same proportion, 
and that the potential of the currents remain unaltered. 

In order to give the movable conductor more perfect 
freedom of motion than in Ampere’s table, He la Eive con- 
trived Ms floating battery. It consists (fig. 3) of a cork 
Fig. 2. 

: , ■ X ■ 




float, A, having attached to it a small voltaic element, 
consisting of a plate of zinc, z, and one of copper, o. The 
conducting wire, b, joining the two plates, is insulated with 
silk and shellac, and formed into a ring of several coils of 
the wire. On placing the apparatus afloat in acidulated 
water voltaic action is set up, and the coil will have a 
tendency to take a position with its axis in the plane of 
the magnetic meridian, and will exMbit all the effects of 
magnetic attraction and repulsion when a bar magnet is 
brought near it on either side. Ampere likewise demon- 
strated that if a rectangular wire, a b o i> (fig. 4), he 
arranged so as to be movable round a horizontal axis, and 
in perfect equilibrium in every position round the axis, the 
wire being kept in position by the wooden needle e f, the 
moment a current is established through the wire from 
the + to the - pole, e v, it begins to oscfllate, and if placed 
with its axis of motion at right angles to the magnetic 
meridian finally takes up a position in the plane of the 

Fig. 4. 




magnetic equator. On reversing the current the magnetic 
polarity of the wire becomes reversed, and the rectengle 
turns round, placing itself in the same plane as l.efore, but 
with its faces turned in the opposite direction. 

Continuous rotation can be produced between a magnet 
and a circuit, or between two parts of one circuit, provided 
timt one ^rt of the drcuit is movable while the other part 


remains feed, or 'that': the . current in one part' (»n W 
reversed. This latter arrangeinent is^ made use of in the 
construction of electro-magnetic en^nes. In the same 
manner that the wire revolves round the magnetic pole, the 
magnetic pole will revolve round the wire. In the centre 
of the bottom of a cup (fig. 5) a copper wire, o is in- 
serted, to which a cylin- 
drical magnet, n s, is at- 
tached by a thread, and 
the cup is nearly filled 
with mercury, so that 
only the K pole of the 
magnet projects. A con- 
ductor, a h, is then fixed 
in the mercury perpen- 
dicularly over 0 . On send- 
ing a current through 
the conducting wires, 
a h and o c?, it will be 
transmitted from one 
wire through the mer- ^ 
cury to the other. When 
the -f current passes down from a 5, the N. pole of the 
magnet immediately rotates from east to west, in the direc- 
tion of the motion of the hands of a watch. If the current 
ascend, then the direction of rotation is reversed. Con- 
versely a magnet, N (fig. 6), is fixed into a vessel filled 
with mercury, and the conducting wire, a h, hung from a 
hook above it, the end just dipping into the mercury. 
The current, on being transmitted through this movable 
conductor, will cause the free end to revolve round the 
pole, N, of the magnet in a direction from east to west. 
The direction of the rotation imparted by a fixed current to 
a movable pole is the same as that which the same pole 
imparts to the same current. A vertical magnet, n s (fig. 7), 
pivoted at h so 
as to turn around 
its own axis, will 
also rotate when 
a current is led 
into its middle 
region by the con- 
ductor, e, and out 
at either end, as 
bed. If the cur- 
rent is passed 
through the two 
ends there will 
be no rotation, 
the two poles being urged to rotate in opposite directions. 

Liquid conductors likewise exhibit the phenomena of 
electro-magnetic rotations. If a cylindrical metallic vessel, 
filled with mercury or dilute acid, be connected to one pole 
of a battery, and a wire from the other pole is dipped into 
its middle so that a current may flow radially from the 
centre to the circumference, or vice versd, then if the vessel 
be placed on the pole of a powerful magnet, or if a magnet 
be held over it vertically, the liquid will be seen to rotate. 
The electro-dynamometer is an instrument devised by 
Weber for measuring the strength of currents by means 
of the electro-dynamic action of one part of the circuit 
upon another part. It is a kind of galvanometer, in 
wMch, in place of a magnetic needle, there is a small 
coil suspended. One form of instrument consists of two 
large parallel coils of several revolutions of insulated wire. 
The inner small coil also consists of two parallel coils; this 
is suspended by two fine parallel metal wires between the 
two outer coils with its axis at right angles to that of the 
other coils. If a current flows round both coils in either 
direction, the inner bobbin tends to revolve and place its 
coils parallel to the outer coils, the sine of the angle through 
which the suspending wires are twisted being proportional to 
the square of the strength of the current. The great advan- 
tage of tMs instrument over a galvanometer is that it can be 
employed for induction currents in which there are very rapid 
alternations, a current in one direction being follow^ by a 
reversal, often thousands of times in a minute. Owing to 
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til® slowness of tlie swing of a needle, such currents are, 
scarcely indicated by a galvanometer. Electro-dynamometers 
are employed, constructed with coils of very thick wire, for 
the absolute measurement of strong currents, such as are 
used in producing the electric light, and are also frequently 
used as power meters to measure electric horse-power evolved 
by a battery or consumed in an electric lamp or machine. 

To explain this action of currents upon currents Ampbre 
suggested a theory, assuming that, in the case of these forces 
acting apparently at a distance across space, the action took 
place in straight lines between two points, the total attrac- 
tion being the sum of the separate attractions on all the 
different parts. Faraday’s researches have, however, demon- 
strated facts from which the mutual attractions and repul- 
sions of currents are now regarded as being due to actions 
taking place in the medium which fills the space around and 
between the conductors. This space is regarded as being 
ful of curving “lines of force.” Every wire passing a 
current has a magnetic field surrounding it, and every closed 
circuit acts as a magnetic shell. Therefore all these electro- 
dynamic actions are capable of being regarded as magnetic 
actions. 

Arago and Davy, shortly after (Ersted’s discovery, inde- 
pendently found out; how to magnetize iron and steel, by 
causing currents of electricity to circulate round them in 
spiral coils of wire. From the influence which currents 
exert upon magnets, turning the N. pole to the left, and 
the S. pole to the right, the inference naturally is that 
by acting upon a magnetic substance in the natural state 
the currents would tend to separate the two magnetisms. 
When a wire passing a current is immersed in iron filings, 
they adhere to it strongly, but so soon as the current ceases 
they become detached. The action of currents on magnetic 
substances is seen by coiling an insulated copper wire round 
a thin glass tube, as in fig. 8 annexed, in which an un- 
magnetized steel bar, s n, is inserted. On a current being 

passed through 
the wire in the 
direction a to b, 
even for a short 
time, the bar 
will be strongly 
magnetized, and 
in a right-handed 
helix or spiral (of 
which the com- 
mon screw is an 
example) the N. 
pole is at the end 
at which the cur- 
rent leaves, and 
the S. pole at the end at which it enters ; the reverse 
takes place with a left-handed helix, as in fig. 9. If the 
bar be of iron it will be a magnet only so long as the 
current flows; and an iron bar thus surrounded with a coil 
of conducting wire is called an electro-magnet. In order to 
magnetize the bar it is not necessary that it be placed in a 
tube; it is sufficient to coil round it a copper wire well 
insulated with silk or cotton, so as to multiply the action of 
the current, and thus a feeble current is capable of producing 
powerful magnetizing effect. 

When a spiral coil of wire is traversed by a current it acts 
as an electro-magnet, but not so powerfully as when an iron 

core is inserted 
through it. A 
coil of this kind 
is termed a so- 
lenoid, md the 
annexed cut (fig. 
10) represents by 
the arrows the 
lines of magnetic 
force which tra- 
verse it during 
the passage of the current. It has two poles and a neutral 
equatorial re^on; and it acts as a magnet in every respect. 
It also attracts another solenoid, and has a magnetic field 




Fig. a 



generally resembling that of a bar magnet ; and If so arranged 
that it can turn round on a vertical axis, it will assume a 
FT, and S. direction along the magnetic meridian. As the 
same quantity of electricity flows round each loop of the 
spiral coil, the loops will be of equal ma^etic strength, and 
the total magnetic strength of the solenoid will be exactly in 
proportion to the number of turns in the coil. If there be 
n turns, the number of magnetic lines of force traversing the 
solenoid will be n times as great as the number due to one 
single coil. The use of the iron core of an electro-magnet is 
to concentrate and increase, by its greater magnetic induc- 
tion, the available number of lines of force at definite 
poles. The lines of force due to a current flowing in a 
wire are closed curves, approximately circles round the wire. 
When there is no iron core, a number of these small circular 
lines of force simply remain as small closed curves around 
their wire; but as iron possesses a high coefficient of mag- 
netic induction, where the wire passes near the iron core the 
lines of force alter their form, and instead of remaining as 
little circles around the separate wires, run through the iron 
core from end to end, and round outside from one pole back 
to the other, as in a permanent magnet. 

Electro-magnets have generally the horse-shoe form shown 
in fig. 11, where the armature a is represented supporfeig 
a weight. The principal laws 
of electro-magnets are: — ii* 

1. The magnetic strength 
of an electro-magnet is pro- 
portional to the strength of 
the magnetizing current, that 
is, to the quantity of electri- 
city that circulates round it. 

% The resistance being 
taken into account, the 
electro-magnetic force is inde- 
pendent of the thickness and 
material of the conducting 



wire. 

3. With the same current 
the strength of an electro- 
magnet is independent of the 
diameter of the coils, provided 
the iron core projects a little 
beyond the coils, and the 
diameter is small compared to 
its length. 

4. The temporary magnetic 
strength of an electro-magnet 
is proportional (within certain limits) to the number of 
turns of wire in its coils. The greatest magnetizing power 
is obtained when the resistance in the magnetizing coil is 
equal to the sum of the other resistances in the circuit, 
those of the battery included, and the length and diameter 
of the wire must be so arranged as to satisfy these 
conditions. 

6. The magnetism in solid and in hollow cylinders of the 
same diameter is the same, provided there is, in the case of 
the tube, sufficient thickness of iron for the development of the 
magnetism. 

6. A current requires a sensible period of time to magnetize 
an iron core to the full extent of its power. The large 
electro-magnet at the Boyal Institution, London, requires 
about two seconds to attain its maximum strengtn. Beetz 
made the observation' that, for the same strength of current, 
the magnetization of the core is more rapidly established in 
circuits with great resistance and great electro-motive force, 
than in circuits with small resistance and correspondingly 
smaller electro-motive for«e. 

In the construction of electro-magnets it is usual to divide 
the coils into two parts. In order that the two ends of the 
horse-shoe may be of opposite polarity, the winding on the 
two poles must be such that if the horse-shoe were straight- 
ened out, it would be in the same direction. Electro-magnets, 
instead of being made in one piece, are frequently constructed 
of two iron cylinders, firmly screwed to a stout piece of iron 
(fig. 12). The coils on them must be such that the current 
shall flow in the same direction as the hands of a watch as 
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Tiewed from the 8. pole, and against the hands of a watch 
.as seen from the N. pole. 

The great usefulness of the electro-magnet in its applica- 
tion to electric bells and telegraphic apparatus consists in the 
fact that its magnetism is under the control of the current; 


Fig. 12. 



when the circuit is made it becomes a magnet, and when the 
current is hrohen it ceases to act as one. 

meastthement of ourrents. 

Ohm’s law, so far, has been stated — that the strength of the 
current varies directly as the electro-motive force, and inversely 
as the total resistance of the circuit. By expressing the 
same in the units adopted, Ohm’s law will be, that the num- 
ber of amperes of current flowing through a circuit is equal to 
the number of volts of electro-motive force divided by the 
' number of ohms of resistance in. the entire current; that is, 

current or C = ® In practice, how- 

resistance E 

ever, the calculation is not so simple, for when several cells 
are used, and the circuit is made up of a number of different 
sections, through all of which the current has to travel, the 
electro-motive forces of the cells, their resistances, and the 
resistances of the various parts of the circuit have all to be 
calculated. If all the values of the several electro-motive 
forces and of all the resistances are known, the current 
would have for its value 

C = + + -f &c. _ total electro-motive force ^ 

total resistance 

In practice, however, a cell may be placed so that its 
electro-motive force would oppose that of the other cells: an 
opposing electro-motive force must therefore be subtracted. ■ 
The polarization which takes place in battery cells after ; 
working some time is likewise an element of opposing electro- ' 
motive force, which diminishes the total effective electro- ' 
motive force of the whole circuit. Again, there is the induced 
opposite current from a battery when it drives a magneto- 
electric engine, also reducing the strength of the working 
current, and the loss from imperfect contacts and leakage. 

The resistances in a circuit are usually of two kinds — first, 
the, resistance of the conductors; second, that due to imper- 
fect contacts at the various connections. This latter resist- 
ance is always variable, being affected by pressure. If the 
surfaces of two conductors are tightly in contact with one 
another, the current flows more freely than when the pressure 
is light. Coxitact resistance between two conductors will 
vary according to pressure from infinity down to a small 
fraction of an ohm. 

The laws of the resistance of conductors are: — 

1. The resistance of a conducting wire is proportional to 
its length, so that if the resistance of a mile of telegraph wire 
. be. 13 ohms, that of 150 miles will be 150 x 13 ohms =1950 

The resistance of a conducting wire is inversely propor- 
tional to the square of its diameter, Ordinary telegraph line 
wire has a diameter of a sixth of an inch, therefore a wire of 
twice that diameter would conduct four times as well, and an 
equal length would have only one-fouf jbh of the resistance, , 


3. .The, resistance 'Of a conducting wire of given length 
and diameter depends "upon the material and its specific 
resistance. Copper, wire, for instance, varies in its con- 
ductivity considerably. The conductivity of pure copper 
being taken at 100, /Ho. lO/B.W.O., used- for ortoary' 
bell-hanging, has frequently as low a conductivity as 37, while 
the same gauge of wire used for telegraph conductors has 
always as high a conductivity as 96. 

The specific resistance of a conductor is generally stated as 
the resistance of a centimetre cube of the substance^ in thou- 
sand millionths of an ohm. 

The following are the specific resistances and relative 
conductivities of various substances, silver being taken at 
100 . 


Substance. 

Specific. 

Resistance. 

Relative 

Conductivity, 

Metals, 

Silver, ... . . , , * 

Copper, 

Gold, 

Iron, soft, . . ... . , 
Lead, . .... . ■ . . . 

German silver, . . , . . i 

Mercury, liquid, , , , , . i 

1,609 
1,642 
2,154 
9,827 
19,847 
■:21,170 ■ 

96,146 

1 

100 

1 96 

74 

16 

8 

7*5 

1*6 

Liquids, 

Pure water at 22® C., . . . 
Dilute sulphuric acid of ) 
acid, 

Dilute sulphuric acid i of f 
acid, . y 

718 

•332x10^^1 

126x10^® 

less than one 
millionth part 

Insulators. 

Glass, at 200° C., . . - ^ • 
Gutta-percha, at 20® C., . . 

2*27xI0^M 
3*5 xlO^^i 

less than one 
billionth part. 


Those substances which possess a high electrical conduc- 
tivity are also the best conductors of heat. Gases are non- 
conductors, unless so rarefied as to permit discharge by 
convection through them. 

Changes of temperature temporarily affect the conducting 
power of metals. The resistance of iron increases consider- 
ably as the temperature is raised; copper and lead likewise 
show an increase; but, on the otjher hand, carbon becomes a 
better conductor on being heated. German silver and other 
alloys vary but little, and for this reason they are employed 
in making standard resistance coils. 

An elementary circuit composed of a battery r (fig. 1, Plate 
XXVI.), the line represented by the resistance-box, r, and a 
galvanometer, g, joined up in circuit will give the following 
equation of Ohm’s formula: — The total electro-motive force 
of the battery 'srili be B,the total internal resistance of the fluid 
in the cells r, and the resistance of the galvanometer coils G. 

TT 

Therefore 0 = . This internal resistance of the 

E-hf-fG 

battery r has a very important relation to the external re- 
sistance of the circuit including E and G, as has already been 
shown. In telegraph work, where the instruments require a 
current of from 5 to 10 miliiamperes to work them, and each 
instrument in the circuit has a resistance equal to 10 
miles of wire, it is generally calculated that an additional 
Baniell cell is necessary for every 6 miles of line. 

When a circuit is divided, as in fig. 2, Plate XXVI., where 
it separates into two branches at a, and unites again at b, 
the current is also divided, a portion flowing through one 
branch, atb, and another portion through a r' b. The rela- 
tive strengths of the two currents will be proportional to the 
conductivities of the two circuits ; that is, inversely propor^ 
tional to their resistances. If r be a wire of 3 ohms resist^ 
ance, and / 5 ohms, then the current in r : current in / : : / ; r, 
or=5 : 3, or f of the whole current will flow through and 
I throsugh r'. The joint resistance of the, divided circuit 
between a and b wifi be less than the resistance of either 
branch singly,^ "because the current has how a choice of either 
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path, and the joint conductivity will be the sum of the two 
separate conductivities. If the joint resistance is R, then 

therefore ^ or the joint re- 

^ T T TT y-l-;* 

sistance of a divided conductor is equal to the product of the 
two separate resistances divided by their sum. Kirchoff has 
deduced the two following important laws from Ohm’s formula: 

. 1. In every divided network of wire the algebraic sura of 
the currents in all the wires that meet in any point is zero. 

2. When there are several electro-motive forces acting at 
different points of a circuit, the total electro-motive force 
round the circuit is equal to the sum of the resistances of its 
separate parts multiplied each into the strength of the cur- | 
rent that flows through it. ! 

A current entering a solid conductor spreads out and flows , 
through the mass of the conductor, but when a current flows | 
into a thin plate of conducting material it spreads out into a 
current sheets and flows through the plate in directions de- 
pending upon the shape of the plate and the position of the 
pole by which it returns to the battery. If the wires from 
the two poles of a battery are placed in contact with two 
adjacent points, a and b, upon the middle surface of a large 
sheet of tinfoil, the current will not flow through the foil in 
a straight line between a and b, but in curving lines which 
start out in all directions from a, and curve round again to 
, meet in b. These curves resemble the lines of force that run 
from the north pole to the south pole of a magnet. 

When the earth is used as a return circuit in telegraph 
circuits a similar spreading out of the current (fig. 3, Plate 
XXVI.) occurs. 

The measurement of the electrical resistance, electro-motive 
forces, and the capacities of conductors is determined by com- 
parison with ascertained standards, and may be varied as the 
circumstances require. As a method of comparison Wheat- 
stone proposed to employ as a standard resistance a long thin 
wire coiled on a wooden cylinder a b (fig. 13) in spiral grooves, 


B, A, are termed the arms of the bridge, and it is by the pro- 
portion subsisting between their resistances that the resist- 
ance, of one of them can be calculated when the resistances of 
the other three are known. When the current which starts 
from 0 , at the battery, reaches p, the potential will have fallen 
to a certain value. The potential of the current in the branch 
B falls again to m, and continues to fall to q. The potential 
in the branch b falls to n, and again falls till it reaches the 
value at q. Consequently, if n be the same proportionate 
distance along the resistances a and b, between p and q, that 
M is along the other resistances, o and b, the potential will 
have fallen at n to the same value as it has fallen to at M; 
in other words, if the ratio of the resistance o to the resist- 
ance B be equal to the ratio between the resistances a and b, 
then M and n will be at equal potentials. It is usual to con- 
struct the bridge with some resistance coils in arms a and 0, 
as well as with a complete set in the arm b, as shown in fig. 
5, In order to determine the balance of potentials a sensi- 
tive galvanometer is introduced in a branch wire between M 
and N, showing when no deflection takes place that m and K 
are at equal potentials, or when the four resistances of the 
arms balance one another by being in the proportion a :o : : B :3>. 
Consequently, knowing the values of a, b, and o, that of b 
B X C 

can be calculated: !)=—_. Thus, if a and o (fig. 5) are 
A. 



so that any desired length of the standard wire might be 
thrown into the circuit, by making contact at some point at 
any desired distance from the end of the wire, the amount 
cut off being indicated by a scale. The connections for the 
circuit are shown at c d. This instrument is called a rheo- 
yMat. ■ 

The most accurate way of measuring resistance, and that 
which is now usually employed, is with a set of standard re- 
sistmice coils and the important instrument called the Wheat- 
stone Bridge, The principle on which this is constructed is 
that if the electric potential of various points of a circuit be 
examined by means of a galvanometer it will be found to 
decrease all the way round the circuit, from the 4- pole of the 
battery, where it is highest, down to the -pole, where it is 
lowest. If the circuit consist of a wire of uniform dimen- 
sions which presents a uniform resistance to the current, the 
potential falls uniformly, but if one part of the current offers 
more resistance than another, then the potential falls most 
rapidly along the conductor of greatest resistance. In every 
case the fall of potential between any two points is propor- 
tional to the resistance between those two points, and at any 
point in a uniform circuit where the potential has fallen 
through half its value, the current has at that point passed 
through half the resistances. 

The Wheatstone Bridge consists of a system of conductors. 
The circuit of a constant battery (fig. 4, Plate XXVI.) is 
made to divide at j? into two parts, which reunite at q, so 
that a part of the current fl.ows through the point m and the 
other part through the point k. The four conductors, b, o, 


100 ohms and 1000 ohms respectively, and b is 25 ohms, B 
will be 25 x 10004-100=250 ohms. 

A standard resistance is ordinarily a given length of a wire 
of a certain definite material, and is called a resistance coiL 
An alloy of silver with about one-third of platinum is the 
best material, the resistance varying little with increase 
of temperature. Coils of this wire (fig. 6, Plate XXVI.) 
wound with great care are adjusted to the requisite lengths 
to have resistances of a definite number of ohms, as 1, 2, 3, 
4, 5, 10, 16, 20, &c. In order to compensate self-induction 
and the consequent sparks, they are covered with silk and 
shellac, and wound in the manner shown, each wire being 
doubled on itself before being coiled up. Each end of the 
coil- wire is soldered to a solid brass piece : coil 1 ohm to 
2 a and B, coil 2 ohms to b and o, and so on. 

These brass pieces are fixed to a block of 
j ebonite forming the cover of the resistance 

Ij series, with sufficient space between them for 

ilj the insertion of stout well-fitting plugs of brass; if the 
j : terminals of a circuit are connected with t t and all the 
i'll plugs are inserted, the coils offer no appreciable resist- 
I ance, for the current passes through the plugs and the 
^ massive metal pieces a, b, o, but by removing any plugs 
the current can only pass from one brass piece to the others 
by traversing the coils thus thrown into circuit. Fig, 7, 
Plate XXVI. represents a set of resistance coils, the series 
of coils usually selected having the following number of ohms 
resistance: — 1, 2, 2, 6; 10, 20, 20, 50; 100, 200, 200, 500; 
1000, 2000, 2000, 5000, up to 10,000 ohms, which enables 
any resistance from OT to 100 ohms to be introduced into the 
circuit. In the figure the resistance thrown into the circuit 
is 323 ohms. 

Every resistance is capable of being expressed as a velo- 
city. The dimensions of resistance are L T”"^, which are 
the same as those of a velocity. In a circuit composed of 
two horizontal bars, a o, b b (fig. 8), placed one centimetre 
apart, if a and b are joined, and the circuit completed by a 
sliding piece, e p, when this variable circuit is placed in a 
uniform magnetic field of unit intensity, the lines of force 
will be directed vertically downward through the circuit- If 
E F be moved along towards o b with a velocity of n centi- 
metres per second, the number of the lines of force inclosed 
by the circuit will increase at the mte of n per second, con- 
sequently there will be an induced electro-motive force acting 
upon the circuit, which will cause a current to flow through 
; the sliding piece from b to p. If the horizontal bars have no 
resistance, the strength of the current will depend on the 
resistance of e p. If its resistance be one absolute electro- 
magnetic unit, it need only move at the rate of one centimetre 
per second, in order that the current should be maintained 
at unit strength. If its resistance be greater, it must move 
with proportionately greater velocitj, as the velocity at 
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: wMcb it must move to malutaia a current of unit strength is 
numericallj equal to its resistance. The resistance of i ohm 
Is equivalent to 10^ absolute electro-magnetic units, and is 
therefore represented by a velocity of 10® centimetres, or 
10,000,000 metres per second,' ■ ' 

HEATING EEJPEOTS OE THE' OUEBENT. 

An electric current may perform various kinds of work, 
chemical, mechanical, magnetic, or thermal, but in every 
case that work is performed by the expenditure of part of its 
energy. The strength of a current is diminished by what- 
ever increases the external resistance, and whatever amount 
of current is not expended in external work is dissipated in 
heat. When matter in motion is arrested , by friction the 
energy of its motion is converted into heat. When electricity 
in motion is arrested by resistance, the energy of its flow is 
likewise converted into heat. Heat appears wherever the 
circuit offers a resistance to the current. A powerful voltaic 
current passed through a thin metallic wire heats it white 
hot, and even melts it if the current be strong enough. All 
the metals have been melted by the heat of the electric cur- 
^ent, carbon being the only element which, so far, has not 
been fused. The laws of the development of heat in metallic 
conductors have been investigated by Joule and Lenz, and 
determined to be as follows : — 

The number of units of heat developed in a conductor is 
proportional to its resistance, to the square of the strength of 
the current, and to the time that the current lasts. Joule’s 
law is expressed by the equation H = G2BiJ-|-0*24, where C 
is the value of the current in amperes, R the resistance in 
ohms, t the time in seconds, and H the heat in the unit 
of heat-quantities, which is the amount of heat required to 
raise 1 gramme of water through 1° C. of temperature. The 
formula is the expression of the fact that a current of 1 
ampere flowing through a resistance of 1 ohm develops 0*24 
heat-units per second. 

The increase of temperature in a resisting wire is dependent 
on the nature of the resistance. A short length of thin wire 
may offer as much resistance as a long length of thick wire, 
and in each the same number of heat-units will be developed, 
but as in the thin wire the heat is expended in warming its 
small mass, it becomes very hot; while in the long thick wire 
the heat spread over the increased mass is imperceptible. If 
the wire weigh w grammes, and have a specific capacity for 
heat then B. = swa:, where ^ is the rise of temperature in 

degrees G.; therefore 0*24 x — : — . As the resistance of 

sw 

metals increases as they rise in temperature, a thin wire re- 
sists more and more, becoming hotter and hotter until its 
rate of loss of heat by conduction and radiation equals the rate 
at which the heat is supplied by the current. Thin wires 
heat very much more rapidly than thick wires, the increase of 
temperature in different parts of the same wire being for 
different thicknesses inversely proportional to the fourth 
power of the diameters. A thin platinum wire heated white 
hot by a current is frequently employed in place of a knife 
for surgical operations. 


Ratio is, ‘"then, the, relation , which one quantity bears to 
another of the same kind with respect to magnitude; and 
the comparison is made by considering how often the one is 
contained in the other, or how often the one contains the 
other. The ratio of 12 to 3 is expressed by dividing 
12 by 3 = ^^ =4, ratio; or it may be expressed by dividing 3 
by 12 ==^ 2 ^~J, ratio. The former is the method by which 
the English mathematicians express ratio, and the latter is 
the French method. 

When the ratio of two numbers is the same as that of 
two others, these four quantities form proportionj wUch 
results from the equality of two ratios. Thus the ratio of 
15 to 5, and of 18 to 6, is 3. These numbers constitute a 
proportion, which may be written as follows: — 

15 : 5 : : 18 : 6; 5' : 15 : : 6 : 18; or ^ ' 

The first of these forms of expresssion is commonly used, 
although the last is, in some respects, the more convenient 
The meaning given by each form? of notation is, that the 
quotient of 15 divided by 6 equal to the quotient of 

18 divided by 6, i.e, the ratio of 15 to 5 is equal| to 
the ratio of 18 to 6. But tlae formula of enunciatioif is 
this: — As 15 is to 5, so is 18 to 6; or, more shortly, 15 /is to 
5 as 18 is to 6. Proportion, tiiben, is the likeness or eqmality 
of ratios. Thus, because 15 ' has the same ratio to w that 
18 has to 6, we say such numloers are In proportion tfo each 
other, and they are called proportionals, 

90 24 


15 


18 


1 

-6 


1 


3 : 6 

'1 


90 


24 


The four numbers I, 
the terms 15^iid ..6^ 
the means of tfie p 
from the nature of fi, 


ARITHMBTIG.-GHAPTER XIV. 

EATIO Aim PEOPOETION EXPEAlirBI) AND EXEMPLIPIED-- THE 
EULE OP THEEE—EXEROISES. 

When we compare two magnitudes with each other, by finding 
the number of times that the one is contained in the other, 
that is, by (hviding one of them by the other, the resulting 
quotient which we get is called their Thus 3 is the 

ratio of 12 to 4, since 3 is the quotient of 12 divided by 4. 
This is usually indicated by writing 12 : 4. It is manifest, 
however, in this mode of comparison, that we may either say 
the first of the numbers [12] is triple of the second [4], 
or that the latter [4] is a third [|] of the former, ie. with 
equal correctness, call the ratio of 4 to 12. In this case 
we only suppose the order of division or comparison to be 
changed, and instead of considering 12 : 4 we take the 
quantil^ in the order 4 : 12, making it a general rule to 
divide the firat of the numbers enunciated by second. 




g proportioned in the order w*ritten, 
called the eaitremes^ 5 £^nd 18 
:tion; and since y = it Mows 
ms (see p. 512) that 15 x 6=5 xtB, 
that is, the product of the extremes is equal to the product 
of the means. On the fame principle we may multiply or 
divide the pairs of terms . 15 and 5 and 18 and 6, by any 
numbers without destroying the equality of their ratios. 
Thus, multiplying the fir^st pair by 2, and dividing the 
second pair by 3, we obtain the proportion 30 : 10 : ; 6 : 2, 
the common ratio of which is 3, as before. As the product 
of the extremes is still equal to the product of the means, 
the proportion is not destro^,ed. Whenever four numbers 
are proportionals, if their antecedents or consequents be 
multiplied or divided by the isame numbers, they are still 
proportionals; and if the terms of one proportion be multi- 
plied or divided by the corresponding term of another propor- 
tion, their products and quotients are still proportionals. 
The student will find it useful to^' convince himself of the 
correctness of this principle by examining carefully the follow- 
ing examples of equivalent changes 

3 : 6 (direct). 

6 : 3 (inverted). 

8 : 6 (permuted). 

3-{-6 : 6 (compounded). 

3 : 3-1-6 (compounded). 

3 ; 6 - 3 (divided). 

6-3:6 (divided). 

3x3 : 6 X 6 (compounded). 

I : I (divided). 

If, then, one of the extremes be wanting, divide the product 
of the means by the extreme given; or if one of the means 
he wanting, divide the product of the extremes by the 
means given, and the result will be the term sought; e,g , — 


4 :8 

8 :4 

4 :3 

4+8 :8 
4 :4+8 

4 :8-4 

8-4:8 
4x4 : 8x8 


6; 

18 : 

: X : 

6 

X- 

= 2. 

5 : 

20 : 

:12: 

: X 

x= 

= 48. 

X 

20: 

: 3 

: 6 

X- 

= 10. 

2 : 

X : 

:15: 

:45 

X- 

= 6. 



From this condition of the equality of the products of 
the extremes and means, it follows that the fourth term 
of any proportion must he equal to the quotient resulting 
from the division of the product of the means by the first 
term; €,g, in 30 : 10 : : 6 ; 2 the product of the means is 





ARITHMim 


mn 


i0 x6j or 60, and the quotient of 60 by 30, the first term, 
is 2, the last term. If, then, the last term of a proportion 
be wanting, it may be found by a process of multiplication 
and dimion. This simple process constitutes the rule in 
commercial arithmetic popularly called the Rule of Three, 
because in it (1) three quantities are given, and (2) a fourth 
is to be found. Take as an illustration: — 

An engineer having finished 100 yards of work in a certain 
number of days with 5 men, how many yards of a like quality 
of work may he finish in the same time with 8 men? 

Here there are two quantities of the same sort, namely, 
5 men and 8 men; and a third of another sort, namely, 
100 yards, but the answer required by the question is of the 
same nature as this last, namely, yards. Let therefore this 
number of yards be, in the meantime, denoted by a?. Then, 
that these four terms may constitute a proportion, the ratios 
of the pairs must be equal to each other ; that is— 


Men. 

5' 


Men. Yards. Yards. 

8 : : 100 : a? ; that is, a? — 


8x100 

5 


= 160, 


dividing the product of the two means by the first term. 
The quantity a? is therefore equal to 160 yards, the fourth 
term of the proportion, which will now stand: — 

Men. Men. Yards. Yards. 

5:8: : 100 : 160, t.e. 5x160=8x100, 


and the proof is, that the product of the extremes is equal 
to the product of the means — viz. 800. 

The only difficulty in solving questions by the rule of three 
consists in placing the numbers contained in the question in 
the proper order of their proportion. This depends upon a 
correct understanding of the conditions stated. The process 
of reasoning is, however, very simple. (1) Ascertain, from 
the nature of the question, that the solution depends upon a 
proportion. This is the case when it has (a) two terms of the 
same kind, which may be either multiplied or divided by the 
same number without making any change in the nature of 
the problem; and (h) a third quantity, which is of the same 
kind as the answer sought. (2) Next consider whether the 
answer ought to be a greater or less quantity than the odd 
term; that is, whether the unknown term which is to be 
found ought to be greater or less than the one of the same 
sort which is given. From this we determine which of the 
two given terms of the same kind ought to be placed first in 
the proportion— the least being placed first, as the divisor, 
when the answer ought to be greater than its corresponding 
term; and vice versa. For example, in the preceding ques- 
tion, having set down 100 yards : ^ yards, we see that 8 men 
must, of course, do more work than 5 men, consequently ,v 
must be greater than 100; and hence, of the two numbers, 8 
and 5, the last must be placed first. The following two ques- 
tions will serve further to illustrate this rule : — ■ 

(1) A piece of work can be done in 5 days by 57 men : in 
how many days ought the same to be completed by 19 men ? 

This is plainly a question of proportion, since we might take 
two or three times as many days, and as many times fewer 
workmen, without any change in the problem. Again, our 
odd term is 5 days, and the answer sought is x days; and 
since a greater number of days must obviously be allowed to 
19 men than to 57 men to accomplish the same amount of 
work, it follows that x is greater than 5 ; and consequently, 
of the two numbers, 19 and 57, the former is the first term 
of the proportion. The statement is therefore as follows : — 

Men. Men. Days. Days. 5 X 67 

19 : 57 :: 5 : j^=15. ' 

(2) Six yards of cloth, f wide, were required for a certain 
purpose; how many yards would be necessary, the width 
bein0’? 

Although in this question the four terms are all yards, 
we see that in one case they represent length and in the 
other breadth ; and that 6 yards and the unknown quantity 
are of the same kind — namely, length. The second pair of 
terms of the proportion is therefore 6 yards : x yards. The 
broader the doth the less the length necessary ; and | being 
greater than f , we must find x greater than 6. Consequently, 
I wifi be the first and J the second term of the pro^rtion ; 


i,e, % : I ; : 6 : But as the first ratio idll not be changed 

by moltipljdng its terms by the same number, we may get 
rid of the fractional form in which these terms are expressed, 
by multiplying them by any multiple of their denominators ; 
that is, by 3 x 4, or 12. This multiplication being performed 
the proportion becomes 

8 ; 9 :: 6 : when ^=?-^=6f; 

o 

i.e, 6} yards of cloth of f yard wide are equivalent to 6 yards 
of f yard wide. 

EXEXtCISBS. 

Work out similarly the following questions : — 

1. If a man by labouring 10 hours a day can in 9 days 
perform a certain piece of work, how many days would it 
require to do the same work were he to labour 16 hours a 
day ? Ans. 6 days. 

2. If a man by labouring 15 hours a day in 6 days can 
perform a certain piece of work, how many days would it 
require to do the same work by labouring 10 hours a day I 
Am, 9 days. 

3. If a man by labouring 10 hours a day can in 9 days 
perform a certain piece of work, how many hours must he 
labour each day to perform the same work in 6 days ? Ans. 
15 hours, 

4. If 6 sheep are worth £18, wliat are 24 worth ? Am, 
£72. 

5. If 20 men can till a field in 15 days, how many would 
be required to do it in 3 days ? Am, 100 men. 

6. If a pole 7 feet long cast a shadow of 5 feet, how tall is a 
church spire whose shadow is 97 feet Am, 135f feet 

It often happens, especially in commercial questions, that 
the terms given consist of various denominations. This 
renders the calculation more lengthy, but it in no way affects 
the principle. Thus, suppose we have this question : — 

What is the price of 18 yds. 2 qrs. 2 nails of cloth at the 
rate of 3 yds. 2 qrs. for £1 165. ? 

Here the term sought is money, the corresponding term 
being £1 165.; and since 18 yds. 2 qrs. 2 nails will cost more 
than 3 yds. 2 qrs., we make the least of these quantities the 
first term. The statement is therefore this: — ’ 

3 yds. 2 qrs. : 18 yds. 2 qrs. 2 nls. : : £1 165. : £x. 

But we cannot multiply and divide by the first terms in their 
compound state, and as they admit of multiplication without 
affecting the question, we reduce them both to the same de- 
nomination — namely, nails. We also reduce the third term 
to the lowest name contained in it— namely, shillings. The 
statement, thus practically modified, is as follows : — 

56 nails : 298 nails : : 36 shillings : x shillings. 

We might now proceed to multiply 36 shillings by 298, and to 
I divide the product by 56; by which we would find the value 
I of «=191f| shillings. But observing that the first and 
second terms are both divisible by 2, we may perform that 
operation, which does not affect the ratio. The statement is 
then reduced to the following: — 

28 nails : 149 nails : : 36 shillings : x shillings. 

We might solve the question also with these numbers, from 
which we would find ^s?=19Uf shillings as before; but since 
the first term is a divisor and the third a multiplier, it will 
evidently not affect the value of ic— that Is, the answer sought 
— to divide these terms by 4, and this done the proportion is 
as follows;— 

7 nails : 149 nails : ; 9 shillings : x shillings. 

This is not susceptible of further reduction without fractions. 
To find X then we have 

X shilKng8= =19H? shimngs=£9 Hs.6|df. 

The compound quantities in this question might have been 
converted into fractions, and the operations performed by the 
rules for multiplying and dividing factions, thus — 

Yards. Yards. 

3i=| : 18f = : : £!#=£! ; £x, 

whence x = £^— i— =^£9 n^. eM h 
7x8x5 280 * 
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Or, OEce more, the quantities might be converted into dedmals, dicated that statements made by others are being repeated, 

and the operations performed by the rules for decimals; as, reported, or referred to by a person who is speaking or 

So yds. . 18 625 yd^ .,£18 . Two moods alone possess a complete apparatus of personal 

and, dividing the first two terms by 5, this becomes terminations sufficient in every case to make a clear distinction 

*7 yds. : 3*725 yds. : : £1*8 : £^, between certainties and contingencies. Of these the indicative 

, nl*8 X 3-725 n 6*705 on t t asj o aoqkv “i^st always be used in the direct and definite statement oi 

whence ar — a. — A/ iis. ofo^. iu-<ioo/. of fact \i,e, of those concerning which no elements oi 

„ ■ . XU contingency enter our thoughts]; but when any element of 

From the preceding examples it appears then^ (1) that the in regard to matters of fact, feeling, or circum- 

first and second terms must be of the same land and denomi- nr^sAnt, tr. thA mind thA snhinnntivA 


whence ar == £ - 


£6:!I25 = £9 lls. 6M -102857. 
*7 


nation, (2) that the third term may be reduced to any denomi- 


stance is distinctly present to the mind the subjunctive must 
be used. If men were always logical and self-consistent in 


nation which may be the most convenient, and (3) that the thoughts, this principle would be sufficient to guide us 


answer will be a quantity of the same name. The first and 
second terms, and also the first and third terms, may be 


through the greater part, at least of the intricacies of those 
specific usages in syntax about which scholastic polemics 


multiplied or divided by any number without affecting the voluminously employed, and we should have little 

answer — which allows of the terms being reduced, and the unnecessarily numerous rules — involving not 

operation abridged or made ^ more convenient. No pre- many exceptions, but exceptions to these in perplexing 
cise rule, however, can be given for the performance of which grammarians give us rather to remember 

these modifications; and it depends entirely upon the inge- think about. But this is not the case; logic does not 

nuity of the student to detect when they are applicable, and and rhetoric sometimes intervenes. For instance, 

to wbat extent. ^ the celehisited or&tOY Qiceio UBeB Tempusfuit quum homines 

An examination of the following examples wull show the -^agahantur, while his learned contemporary Yarro, in a 
consideration usually involved in stating the question: sentence precisely similar as an assertive statement, says, 

1. If a man travel 243 miles in 9 days, how far will he Tempus fuit quum homines rura colerent, 

travel in 24 days 1 Ans. 648 miles. In “ Phmdrus” we find Quidnam mluisti tibi, infelix, ultra 

days. days. miieB. qui ad necem cucurreris? where the last word, which is in 

As the answer to the question must 9 : 24 :: 243 the subjunctive, really bears no other signification than the 

be in miles, we make the third term 24 indicative cucurristi; and Cicero in “ De Finibus,” with dex- 

miles (243) ; and from the nature of terous delicacy, says, Quod quum accidisset, ut alter alterum 

the question we know that he will 972 mderemus^ &c., though the sense intended to be conveyed was 

travel further in 24 days than in 9 ; 486 videbamus. There is a borderland — if we may so designate 

we therefore place 24, as the larger of it— of experience, which, though not absolutely invariable, is 

the two remaining terms, in the second 9)5832 so generally accepted as uniform and of inference so nearly 

place, and the remaining number, 9 ^ certain to be right that the indicative may be used in refer- 

days, in the first place. Ans, 648 miles, ence to it; and there are circumstances in which it would be 

2. How many yards of calico, 5 quarters wide, will line harsh, dogmatic, offensive, or inexpeffient to make decisive 

20 yards of cotton that is 3 quarters wide ? statements as matters of facts, and m such cases the sub- 

^ junctive may be employed where an indicative would have 

^^®* been admissible. Such cases really belong to the metaphysics 

^ • 3 : : 20 qI expression, and no mere syntactic rules can guide the stu- 

Or by cancelling: — 3 dentin the use or the avoidance of them; he must get at 

5 : 3 :: 20 = 1 * 3 : : 4 — the principle which underlies the rules. 

3 6)60 Because as a general rule the indicative usually appears in 

— — direct, independent, and principal clauses, and the subjunc- 

12 Ans, 12 yards. tive in indirect, dependent, and subordinate clauses, a name 

3. How many yards of carpeting, half a yard wide, will ^ been given to the latter which expr^ses the general feet 

cover a floor 30 fert long and 18 wide ? 120 yards. re^rding it-viz. that it is nsuaUy subjoined to other verbs 

4. If a man perform a journey in 15 days when the day is placed after certain particles and phrases whicharewme- 

I If 450 menareinlgs;rJison, and their provisions will dependent cfeuses of a compound sentence from the cM 
last them but 5 months, how maky must leave the garrison ^hich they depend and this in the long and elahor- 

that the same provisions may be suSieient for those who re- ated periods of the Latan TOters is a ^ea 
main 9 months ? Am. 200 men. The tenses of the Latin subjunctive are pneially char- 

6. If a regiment of soldiers consisting of 1000 men were ‘‘“f I ‘be personal tenmnations, 

to be clothedfeach suit containing Sj yards of cloth yards ordinary purpose is to show that some sort of uno^- 

wide and to be lined with flannel ll yards wide, hoi ^ny "f.!® ^be matter wbeh is spoken of ; as, Natura 

yards will it take to line the whole ? Am. 5625 ^ds. ‘'""If M 

In some treatises on arithmetic the student will find what The subjunctive mood tas two geneml 
are called direct and inverse rules-of-three, with exampla and ^’^bordinate to another verb, but requm^ 

exercises. Any such distinction is futile. Should he under- ^at form for the of its sense; ( 2 ) dependent or sub- 

•“? »bta. tho^gbi,, „ .xpubri to tbi. " “ 


to what extent. 

An examination of the following examples will show the 
consideration usually involved in stating the question: — 

1. If a man travel 243 miles in 9 days, how far will he 
travel in 24 days 1 Ans. 648 miles. 

days. days, miles. 

As the answer to the question must 9 : 24 : : 243 
be in miles, we make the third term 24 

miles (243) ; and from the nature of 

the question we know that he will 972 

travel further in 24 days than in 9 ; 486 j 

we therefore place 24, as the larger of 

the two remaining terms, in the second 9)5832 

place, and the remaining number, 9 

days, in the first place. Ans. 648 miles. 

2. How many yards of calico, 5 quarters wide, will line 
20 yards of cotton that is 3 quarters wide ? 

qrs. qrs, yards. 

5 : 3 : : 20 

Or by cancelling: — 3 

5:3 ::20 = 1‘3::4 — 


12 Ans. 12 yards. 

3. How many yards of carpeting, half a yard wide, will 
cover a floor 30 feet long and 18 wide ? .4^5. 120 yards. 

4. If a man perform a journey in 15 days when the day is 
12 hours long, in how many days will he do it when the day 
is but 10 hours long ? Ans. 18 days. 

5. If 450 men are in a garrison, and their provisions will 
last, them but 5 months, how many must leave the garrison 
that the same provisions may be sufficient for those who re- 
main 9 months ? Ans. 200 men. 

6. If a regiment of soldiers consisting of 1000 men were 
to be clothed, each suit containing 3 j yards of cloth 1 J yards 
wide and to be lined with flannel ij yards wide, how many 
yards will it take to line the whole ? Ans. 6625 yards. 

In some treatises on arithmetic the student will find what 
are called direct and inverse rules-of-three, with examples and 
exercises. Any such distinction is futile. Should he under- 


will find little difficulty in solving any rule-of-three question 
which may come before him, whether the numbers are simple 
or compound, or the proportions are direct or indirect. 


THE LATIN LANGUAGE.— CHAPTER XY. 

KOTTAX OF THE SUBJtTNOTIVE MOOD — OBLIQXTA OKATIO — 
.ODASSIOAL STUDY — ,0UTUNB OF THE HISTORY OF DATIN 
'’MTERATTTRE. 

Ok , two' points of considerable difficulty and importance in 
the methodical syntax of Latin speech we require yet to 
iupply. some, .explanations and directions— (I) the use of the 


- f’ I l"" ' / at a * /r.’ ' ' f - 


form to indicate its [subjunctive] relation. 

The subjunctive mood is pure when it occurs in the predi- 
cation of a principal sentence. Its pure uses are various, viz.: 

(1) Potential; as, Ita arnicas pares^ Thus you may get 
friends; Dixerit aliquis. Some one may say. 

(2) Conditional ; as, Velim tecum esse, I should wish to be 
with you ; Crederes metos, You would have supposed them 
vanquished. 

(3) Concessive; as, Age dicat, YTell, he may speak;. 
sapiens, Were he wise. 

(4) Optative; as, YaLeant cives mei, May my countrymen 
flourish I 

(5) Doubting; as, Faveas tu hx^siif Must you favour » 
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(6) Inquiring (indirectly); as, Quid fmiam? What am I 
to do? 

(7) Exhortative ; Imitemur honosj Let us imitate the 
good ; Rem tuam curares, You should have been attending 
to your own business. 

The independent subjunctive requires, when translated into 
English, auxiliary verbs to convey its meaning, such as shall, 
will ; would, should; can, could ; may, might ; as, 

Aniern te [si bonus sis], I can love t/ou [if you are good“\* 

Amarem te [si bonus esses], > I should {could or would] love you 
* i^ere yood], or 

I should [&c.] have been loving you 
{if y ou were good]» 

Amavissem te [si bonus fiiisses I should [&o.] have loved you p/ 
or esses], you had been good]. 

The dependent subjunctive has sometimes a sign in Eng- 
lish ; as, Ede ut vivas, Eat that you may live; but it must 
often be translated as if it were indicative; as, Laudatur 
gmd yaruerit. He is praised because he obeyed — Laudavi 
sum qui paruisset,! him [as one] who had obeyed. 

One subjunctive mood has often other subjunctives in sub- 
ordination to it ; as, Clamant omnes : prcestaret quod rece- 
fisset. Ail cry out [that] he should perform what he had 
undertaken. 

These logically different cases are not distinguished in 
Latin by differing grammatical forms. The context, or our 
previous knowledge, must determine whether the case is 
contemplated as possible \i,e, entirely within our own or 
some other person’s power] or not, unless some previous 
condition has been conceded. In Latin we may require to 
express (1) simple certainty or uncertainty, or (2) simple 
futurity (generally implying some sort of uncertainty), or 
(3) uncertainty and futurity both combined, with an indica- 
tion, it may be, of the conviction entertained by the speaker 
of the amount of certainty or uncertainty he feels or acknow- 
ledges. Thus there arise four sub-cases, viz. : — 

1. Possibility, or simple supposition, without any note of 
uncertainty, expressed by the indicative in both clauses; 
as, Si quid hahet, dat, If he has anything, he ^ves it. 

2. Uncertainty with the prospect of decision, expressed 
by si with the subjunctive present [or perfect]; and the 
indicative, commonly the future [sometimes the imperative], 
in the consequence; as, Si quid habeat, dahit. If he has 
[=may have] anything, he will give it. 

3. Uncertainty without any such accessory notion as the 
prospect of decision, given expression to by the imperfect 
subjunctive clauses; as, Si quid haheret, daret, If he should 
have [or were to have] anything, he would give it. 

4. Impossibility, or belief that the thing is not so, in 
which we make use of the subjunctive in both clauses, 
(1) the imperfect for present time, and a continuing con- 
sequence, (2) the pluperfect for past time; as, (1) Si quid 
haheret, daret. If he had anything, he would give it; (2) Si 
quid hahuisset, dedisset. If he had had anything, he would 
have given it. 

Such relative clauses as simply explain some word or 
circumstance contained in a principal clause take the verb 
in the indicative ; as, Miles qui interfectus est ceniurio 
fuit, The soldier who was slain was a centurion. But 
when a clause introduced by a relative iniplies at the same 
time, besides a simple explanation, any idea of intention, 
condition, result, consequence, cause, &;c., the subjunc- 
tive is employed. In all these cases the relative involves 
the idea of ut (in order that, so that), quum (as, since), or 
n(if); as, Legatos misit qui pacem peterent, He sent am- 
bassadors who {i,e. in order that they] might sue for peace; 
Zmonem, quum Athenas essem, audieham. When [as, while] 
I was at Athens I heard Zeno; Lihrum si kaheam, mittam, 
H I have the book I shall send it; Dem fecit aves quce 
vditant in a^e et pisces qui natant in aquis, God made 
the birds which fly in the air and the fish which swim in the 
waters. Quae volitarent would mean that He created the 
birds in order that they might fly [t.e. for the purpose of 
flying]. So with qui naiarent, 

* The different classes of secondary sentences are most 
eadly distinguished practolly, perhaps, by the conjunc- 
Hons or pronouns which join them to the principal clause. 


(!)■ Becohdary sentences commencing with the following 
conjunctions or adverbial conjunctions take the verb in the 
indicative: — An, ne, num (when interrogative) ; ceu, as ; 
donee, as long as; dum, whilst ; etsi, although ; perinds, as; 
postquam,fOsteaquam, after; as; quando, when, since; 
quandoquidem, quoniam, since; quahquam, although; quin, 
why not ? quippe, ior, tanquam, as; ut, 

as, how, since, when. 

(2) Such secondary sentences as begin with the following 
conjunctions take the verb in the subjunctive: — An, ne, num, 
(when expressing doubt) ; as if; cum, since, although; 
dum, dummodo, provided; etiamsi, although; licet, although; 
modo, provided; ne, perinde ac si, as if; quamvis, 
although; quasi, as if ; gztrn, but that; quippe que, as he ; 
quo, that; quoad, until; si, although; ianqumn, as if ; ut, 
that, although; utinam, I wish; utpote mm, seeing that.^ 

(3) Subordinate sentences commencing with the following 
conjunctions may have the verb either in the indicative or 
subjunctive: — Antequam, before; donee, dum, until; prius- 
quam, before; quia, quod, 'becm.^e*, quoad, as long as, as far 
as; simul, simuL ac, simul atque, simul ut, as soon as; uhi, 
when. 

(4) Sentences beginning with the following, before the 
imperfect and pluperfect, govern the subjunctive; but before 

I the other tenses, generally the indicative: — Cum, when; ni, 

I nisi, unless; siquidem, si, if ; sin, but if. 

A conjunction is not unfrequently understood; as Pkiloso- 
phim servias oportet, It is right {ut, that you) be a servant to 
philosophy; Queeram justum sit necne poema, I will inquire 
{utrum, whether) it be a true poem or not; Fay^tem. opere in 
tanto, sineret dolor, Icare, haberes, 0 Icarus, thou wouldst 
have a share in this great work {si, if) grief would permit. 

In the common language of grammarians those moods are 
said to be governed by these conjunctions. This, however, 
only means that such conjunctions are used, always or in 
certain senses, with certain moods. The mood as a form of 
thought is independent of conjunctions ; but they enable us 
to distinguish the relations of clauses more clearly, just as 
prepositions aid us in distinguishing the relations of nouns. 

It often happens that we require not only to relate our 
own experience, and to state our own views, but to recount, 
indicate, or epitomize what we have learned from others, dr 
the opinions which they have expressed. Such reports we 
may present either in (1) a direct historic and dramatic form, 
reproducing the very words uttered, or (2) in an indirect 
manner, giving the gist of what was said, throwing the 
speaker’s matter into a fresh shape— not showing the person 
uttering his own words himself, but giving them utterance 
in the reporter’s form and words ; as, (1) Poenas ego de 
iis sumam qui meas vites inciderunt, I will avenge myself 
on those who have cut down my vines; (2) Exclamavit 
poenas se de iis sumpturum esse qui suas vites incidissent, 
He cried out that he would avenge himself on those who 
had cut down his vines. 

Such secondary sentences as contain not the direct expres- 
sion {Le. the precise words] of a speaker, but a report of that 
by some other person who quotes it, is called indirect speech 
{oratio oUiqua) : e,g. Aqua est rerum initium, is a direct 
statement {ue. oratio recta] ; Thales aquam dwdt esse rerum 
initium, is an indirect statement [oratio ohliqud]. 

If the indicative is employed in an indirect speech, it 
shows that the clause in which it occurs is the speaker’s 
own sentiment, not that of the person whose speech he is 
reporting; e.g. Aristides oh earn causam expulsus est patria, 
quod prmter modum Justus erai, assigns the speaker’s ex- 
planation of the banishment of Aristides; esset would supply 
the reason assigned by his enemies for it. 

Diogenes contemrmat divitias quae se felicem reddere non 
possent, signifies Diogenes despised riches [inasmuch as 
they] could not make him happy. This form of narrative 
indicates that the reason stated was that felt by Diogenes. 
Quce mm felicem reddere non poterant,yiod\A have indicated 
that the reporter interpreted that to be the reason for Dio- 
genes’ contempt. 

In sentences containing indirect speech, therefore, the predi^ 
cate is put in the subjunctive ; as, Athenienses Socratem 
capitis condemnaverunt, quod juventutem corrumperet. The 
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Athenians condemned Som?ates to death * because (in'tbeir 
opinion} be corrapted youth. 

The oratio oUiqm may be distinguished from oraiio recta 
by the following differences of construction: (1) indicatives 
In principal clauses become infinitives, and in subordinate 
clauses subjunctives; (2) imperatives are changed into infini- 
tives; (3) present tenses are turned into perfects (and all 
related words are suitably altered) ; (4) pronouns of the first 
and second persons become third persons; and (5) the pro- 
nouns e^o, ms, mens, nosier — referring to the person (or 
persons) whose words are indirectly given — become sni, vpse 
(or and mm. 

Latin grammarians very often employ the words oratio 
ohliqm in two different meanings — (1) When the writer ex- 
presses, not his'own thoughts, but the thoughts of another ; 
as, Ariovistus respondit non oportere sein mo jure impediri, 
Ariovistus answered that he must not be thwarted in the 
exercise of his right; Veneti legationem ad P, Grasmm 
mittwnt, JSi relit mos recipere, obsides sihi remittat” The 
Veneti send ambassadors to P. Crassus, saying, “ If he wishes 
to receive back his own (hostages), let him send their hostages 
back to them;” (2) when he expresses his own thoughts but 
subjoins them as an accusative to a verb; as, Rex militibus 
suis dixit, Barbaras contra quos eos illo die duceret imperio 
mo diu restiiisse : Fortiter pugnasset et se hab&re eos fore 
mctores, The king said to his soldiers, that the barbarians 
against whom he was that day leading them had long resisted 
his authority: Let them fight bravely and he was confident 
they would be victorious. 

Instances of indirect narration may extend from a single 
clause in a sentence to a chapter, and even many chapters. 
At times, that a writer may rhetorically show the increasing 
intensity of a speaker’s emotion as he proceeds, a transi- 
tion is made from the indirect to the direct form, and that, 
too, without any intimation. The converse very seldom 
occurs. 

In regard to these two difficult points— and indeed all the 
specialties of Latin construction — thoughtful and observant 
reading is the best interpreter of both rules and reasons. 
Every student ought carefully to note the syntactic form of 
each clause and sentence, and endeavour to understand the 
interrelations of each to the other. It may be that the 
reason may not suggest itself just at the moment, but the 
habit of thinking will be found of incalculable advantage, and 
industrious reflective study will at length result in unexpected 
success and gratification. 

The acquisition of such thorough thoughtfulness is one of 
the main advantages derivable from classical studies. They 
supply the means of exciting a disciplinal development of in- 
tellectual faculty. The mere advantage of becoming ac- 
quainted with the original etymological forms of three-tenths 
of the words in use in our own tongue— and these mainly the 
technical terms of the arts and sciences, and those words 
which form the chief part of the special vocabulary of the 
best thinkers — is undoubtedly great. So is the other gift 
which the study of Latin places in the hands of a student— 
namely, a key to the lexicons of the widely diffused Eomanic 
languages, Italian, Spanish, Portuguese, French, &c.— so that 
he may with much ease and readiness acquire these import- 
ant tongues, besides knowing in their radical forms a large 
proportion of the modern adoptions and additions of the 
spoken languages of the world, most of which are derived 
from classical sources. But not even these are to be com- 
pared with the culture induced by the study of a specific 
speech possessed of an articulate organization, in the course 
of which we learn how a language is built up from the skele- 
ton-forms of the paradigms to the ornate orations which 
Cicero delivered in the forum and the senate, the brilliant 
lights and shadows which give grace to Livy’s pictured page, 
the strong, swift onsweep of the Commentaries of Cmsar, 
the lambent yet lurid rainbow-like reflections of Lucretius, 
the fekscinating humour of Horace, and the lustrous labyrinths 
of the Vir^lian epic. How the structure develops from those 
early rudimentary elements to that vast and beautifully 
adorned literature into wMch the 

“ Fabric of thought 

Is like a web by cmming master wrought!*^ 


LAHGHAaB.: 

The student who looks upon Ms learning of Latin as » 
hard, dry, mechanical, precise piece of taskwork only, in 
which he finds himself hemmed in and hampered by com^ 
plicated inflexion-forms and definite syntactic rules, must try 
to turn his mind to the wonderful products in the formation 
of which these have aided, and into which they have been 
interwrought. As the finest drawings and the most mar- 
vellous paintings are but the realized results of skilfully 
arranged and composed lines, so the most splendid master- 
pieces of literature are thoughts represented by words inter- 
tessellated and articulated in accordance with paradigm and 
rule. 

It is not very easy amid the ddbris of destruction to trace 
out, gather up, and put together, the fragments of a Venus— 
as was done at Tivoli with the masterpiece of Oleomenes— 
into the fullness and form of the original. Even when some 
immense palace of industry or art is to be built, an observant 
eye and an active intellect are required to realize how, out of 
the bricks and stones, spandrils and beams, bolts and screws, 
and all the various parts prepared, there is to arise thence a 
mighty edifice — transfiguring and harmonizing all the disjecta 
membra of the artificers into grandeur and beauty. In the 
same way it is not to be expected that the student, while 
engaged in the drill and grind of accidence and syntax — 
learning the inward mechanism of vocables, and the scaffold- 
ing of sentences — can comprehend all the conditions of that 
important practical problem which is involved in the up- 
building of such magnificent intellectual designs as have been 
reared by Terence, Ovid, Juvenal, Tacitus, and many others 
already mentioned as holding high place among 

“ Men whom we build our love round like an arch 
Of triumph.” 

But the intelligent and appreciative mind will readily per- 
ceive that the duty of apprenticeship — useless as it may 
appear, and troublesome though it may be — is requisite in 
order that the trustworthy skill of the master may be acquired, 
and that training is the preparative for achievement. Such 
a one shall betake himself to his task, not as something ser- 
vile or menial, but as a gymnastic exercise likely to increase 
power and invigorate cultured energy of intellect. Without 
despising the possible minor utilities of learning a new 
language, he will delight to find a permanent habit of rigor- 
ous though almost unconscious reasoning growing within 
him while investigating the meaning of words and reflec- 
tively defining the thoughts they express. Even the few 
lexilogical tasks to which we have led the student must have 
aided him to feel the efiiciency of the discipline they yield in 
lucid arrangement, in the sense of the fitness of part and 
whole, and in the acquirement of the stimulating feeling 
which arises from being able to observe the inner workings 
of the mind impressed on and expressed by an articulately 
organized language. 

Nearly five centuries elapsed before the language of the 
Pelasgic races was prepared for becoming a fit literary instru- 
ment. Livius Andronicus, a Greek freedman, was the first 
dramatist of Rome (514 a.u.o.), and Ennius (died 545 A.Tr.o.) 
was the originator of satire. The “ laughter, sport, and jest” 
which Plautus (500-69 a.ij.o.) provided in his comedies may yet 
be enjoyed; Pacuvius and Attius early won the highest favours: 
of the tragic muse; Gregory I. destroyed the plap of Afranius, 
but we have still extant some of the comedies of Publius 
Terence, who was patronized by Scipio Africanus, and died, 
aged thirty-four, in 594 A.ir.o. The poet Arehias dwelt with 
the lordly Lucullus. Cato the Censor (died 604 a.it.o.), in his 
youth wrote a “ Treatise on Agriculture,” and subsequently 
attained repute as a historian. Between the period when 
Sulla the dictator died and the fall of the republic by the 
murder of CsBsar, the lofty philosophical poem of Lucretius, 
winged with enthusiasm, went forth into favour. In lyric, 
elegiac, and epigrammatic poetry Cains Yalerius Catullus ex- 
celled, and his management of the hexameter is exceedingly 
happy. The concise but rather elaborate histories of Sallust, 
and Caesar’s Commentaries — soldierly, brisk, extemporaneous- 
like, though carefully suited to his purpose — as well as mpy, 
other works from the same pen, illustrate the second period, 
to which also belong the antiquarian works of the most 
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learned .of, the Eomans, Marena' Terentins VarrOj. and the 
voluminous epistles, the varied, ingenious, though often de- 
clamatory orations, the valuable and highly finished philoso- 
phical treatises, and the eloquent, well-arranged, and exhaus- 
tive rhetorical works of Cicero. The Augustan age was adorned 
by the copiousness and versatility of Virgil, the gracious 
good sense and hUmour of Horace, the quiet refinement and 
lovelorn tenderness of Tibullus, the more learned but equally 
amatory Propertius, and the most vivid, brilliant, melodious, 
and original of Roman poets, Publius Ovidius Haso— unfor- 
tunate in life, favoured by fame. Besides these we must note 
the most popular of Roman historians, Livy, whose beauty of 
style has been the admiration of ages, though Arnold doubts 
his fullness and accuracy. With the death of Augustus 
(14 A.I).) decay set in, and we have little more to record for 
160 years than the crisp, clear, sensible, and animated history 
of Tacitus, the somewhat ponderous philosophy of Seneca, the 
writings of the eider and the younger Pliny, and the vigor- 
ous but rather uncleanly productions of Appuleius, in prose; 
and in poetry the naughty epigrams of Martial, the rather 
rhetorical “Pharsalia” and other works of Lucan, the rural 
poetry of Columella, and the scathing fierceness of the 
Satires of Juvenal. Poetry under the Yespasians, though 
Titus himself was a poet, did not flourish, yet the (un- 
finished) “Argonautica” of Caius Valerius Flaccus con- 
tains some fair imaginative turns, and the “ Punica” of Silius 
Italicus is not destitute of merit and elegance. Prom the 
death of Marcus Aurelius — whose “ Meditationes ” are a very 
remarkable product of pagan philosophy— Latin literature 
had little prosperity. Lucian’s playful originality and sarcastic 
humour were engaged not in the investigation, but the 
derision of Christian faith. The Alexandria-born Claudius 
Claudianus was a genuine poet in the midst of a horde of 
mere versifiers. Annalists and chroniclers took the place of 
historians, and though Lactantius, under Constantine, almost 
restored in his “ Phoenix” the fine form of verse used in the 
Augustan time, under Theodoric, “the last of the Goths,” 
the light of Latin literature may be said to have expired in 
the growing gloom of the dark ages. Symmachus- — against 
whom Prudentius issued his “ Contra Symmachum”— wrote 
epistles modelled on those of Pliny and the classic writers. 
The historical, grammatical, and theological works of Cassio- 
dorus show the decline of Latin prose composition, though 
his Letters ” exhibit taste, tact, and talent. The “ Be Con- 
solatione Philosophise” of Boethius is the masterpiece of the 
last, and by no means the least, of the men of genius who may 
be said to have belonged to the literary men of ancient Rome. 
It is full of fine philosophic reflection, and is in style much 
superior to the writings of his age; but though written while 
in prison awaiting execution 525), it does not name 
“Christus Consolator.” 

The concise and rapid survey here given may encourage 
those who have followed our course of lessons in Latin to 
press onwards in their endeavour to possess a knowledge of 
that language which for a thousand years was spoken through- 
out the territories of the mistress of the world, and is yet 
through all the regions of civilization the most efficient agent 
in the disciplinary culture of all professional men and all 
aspiring minds. 


PHYSIOLOGY.— CHAPTER XV, 

HYOIBNE — SANITARY UAW — DISEASES AND THEIE ODASSIEI- 
OATION — THE WONDEE OF HUMAN LIFE. 

The application of the teachings of physiology to home, 
social, civic, and national life is of very great importance. 
This was made remarkably clear to the general public by the 
issue of what might almost be called a romance of physiology 
by Dr. B. W. Richardson, under the title of “ Hygieia,” in 
which he explained the ideal of a city properly constructed in 
every point, with “all appliances and means to boot” for a 
hygienic and sanitary residence, in which every agency detri- 
mental to health had its power and activity minimized, and 
every requirement for the protection of life was provided for 
up to the maximum. But we mostly live in old cities, and in 
places where the influences of our forefathers prevail, and we 
are not likely soon to have the privilege of beginning the 
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work of civilization entirely de now in such a way as — by 
choice of site, soil, climate, surroundings, and by the use of 
the most advanced and improved mode of construction, from 
drainage to roofing — to secure the opportunity of righting all 
the wrongs which have arisen in the development of residen- 
tial cities. Most of us must do the best we can with thinp 
as they are, and use our knowledge, if possible, to guide us in 
bettering what we have, rather than in sighing for the un- 
attainable. As to a home^ the best practical advice a physi- 
ologist could give is perhaps this: — ^Whether you rent or 
purchase do so deliberately, after full inquiry and examina- 
tion, and above all take the best house your means can afford 
---m its construction, accommodation, position, surroundings, 
and adaptation to your personal and family circumstances 
and mode of life. It should be in as free and open a position 
as can be got; as far from any insanitary influence as possible, 
such as chemical works, slaughter-houses, stagnant water, 
dust-heaps, or drain-openings; with abundance of sunlight 
playing on and around it, large and numerous windows, easily 
cleaned, and no need for using artificial light during the day 
— but with the most direct light reaching the rooms to be 
most used by the inmates. The home should possess full 
accommodation for house- work, family intercourse, recreation, 
and rest, as well as possibility of comfortable nursing, and, if 
necessary, isolation in case of sickness. As to air — it should 
be seen (1) that a supply requisite for the full performance of 
respiration {i,e, about 3000 cubic feet per hour per head) is 
available in every part of it; (2) that the entering air is pure 
{i.e, free from organic, inorganic, gaseous, or other avoidable 
suspended matter) and not unnecessarily damp or cold; and 
(3) that the means of ventilation (i.e. the means of purifying 
^ the air contaminated by use) are ample, effective, and safe — 
affording circulation without draughts In regard to water — 
(1) it should be made certain that the daily quantity available 
should be sufficient, (a) for personal consumption in drinking 
and cookery; (5) for domestic use in cleansing person, clothing, 

I habitation, and immediate surroundings; and (c) for sewer- 
I age — the effective carrying away of all refuse, filth, or effete 
matter; (2) the source, characteristics, storage, and mode of 
conveyance of the water should be examined and known, as an 
insufficient and impure supply of water is highly insanitary, 
and its consequences are little less deteriorating morally than 
they are deleterious physically; (3) the mode of disposing of 
used water by drainage-sewers ought to be looked to, that 
it has a free and immediate outlet, and that regurgitation 
either of water or of drain-gases is carefully guarded against. 
In regard to site — we should see that it is dry, free from 
malaria, and secure of a due circulation of fresh and healthy 
air. Low, humid, and cold-soiled sites are specially to be 
avoided, as well as houses on sites inclosed by high buildings, 
walls, or public works, and those near graveyards, pools, canals, 
water-courses, or sewers near the surface. In reference to 
construction, no house can advisably be taken in which the 
living-rooms are under the ground-level (even on one side) ; 
of which the foundations, the walls, and the roof are not dis- 
tinctly free from the inlet of damp; and the rooms of which 
are not cheerful, bright, and free from smoke when fires anv 
lit. Houses in densely packed, crowded, narrow streets, or 
those closed up at one end by wall or building, are not desirable 
as dwellings. 

When a well-chosen house has been taken and inhabited 
careful attention must be given to the free entrance of sun- 
light — which is really energy, force, power. It promotec 
c&micaland vital changes, stimulates the nervous system, 
oxidizes decaying matter, and destroys the virulent properties 
of it. The healthy activity of all the functions, as they develop, 
is increased by light. Light quickens and heightens the 
general vitality, darkness favours uncleanness and corruption. 
Let all windows be clean and bright, and do not let dark 
wall-papers be used to hide dirt, or allow the corners of rooms 
to be unlighted that carelessness as to cleanliness may be 
concealed. Plenty of sunlight means joy and health, only do 
not live in and look at the full glare of it. In the use of 
artificial light, remember that it arises from carbon being 
rapidly oxidized, and that it affects the healthiness of the air. 
Watch, therefore, the pressure of gas and the character of 
the flame it yields, and never avoidably let it be unsteady. 
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smoky, or kept ablaze in an nnventilated room. Hext see to 
the ventilation being kept thorough and constant, yet not 
such as to produce draughts. Exposure to cold — especially 
damp cold— arising from sudden variations of temperature in 
the air is provocative of bronchial, pulmonary, and rheumatic 
ailments. Defective ventilation allows noxious materials — 
dust particles, chemical poisons, contaminations from the 
body, the germs or septic particles of malarious, contagious, 
or infectious diseases — to accumulate, and makes healthy 
breathing impossible. Eegulate especially the ventilation of 
bedrooms, and never heat them with gas; for in them we 
spend, often incapable of knowing the evil we suffer from, 
nearly a third of our days. A nasty foetid smell anywhere, 
but especially in a bedroom, is a danger-signal Immediately 
look, to it that pure air is provided slowly yet plentifully. 
Fo animal can live healthily unless constantly supplied with 
pure air. Heating also requires attention. It is a prime 
condition of health that the temperature of the body should 
be kept at a fixed normal point — 98° to 99° Pahr., irrespec- 
tive of the variable state of the surrounding air. The pro- 
duction of heat is a result of the chemical changes regularly 
occurring in all the tissues, but particularly in the great 
glandular organs, e.^, the liver. The loss of heat is due to 
radiation and evaporation by skin and lungs. To keep up 
the balance of heat-products and heat-losses we use fuel, 
clothes, food, &c. Heat should be generally diffused through 
a house so as keep the whole air at a uniform, agreeable, 
healthy temperature. The water — supply and removal — 
cisterns, pipes, drains, &c., demand constant attention to pre- 
vent filth, leakage, and damage. Regular, careful, stated 
cleansing of fioors, walls, ceilings, furniture, passages, cellar- 
ages, stairs, clothes, carpets, hangings, &c., must also be 
attended to if the home-life is to be healthy and comfortable. 
The power and habit of self-control, leading to diligence, 
order, and regularity, will concur in securing a due attention 
to the laws of physiology in the home. 

The law of the physiology of social life is that it is the 
duty of each member of a social confederacy — neighbours, 
co-proprietors, &c. — to avoid doing anything, habitually or 
occasionally, which either does or may seriously interfere with 
the comfort, injure the health, or endanger the life of those 
around him. He will therefore do all in his power, by atten- 
tion to sanitary requirements, to protect his own health and 
the health of others, and use all diligence in observing those 
means by which the causes of sickness may be diminished, 
and the general welfare of himself and others promoted. 
Each one ought therefore, as far as possible, to avoid doing 
anything which may (1) injure the air we breathe or the 
water we drink, by loading either with noxious impurities, or 
(2) prevent the free circulation and use of both; and should 
^scountenance and discourage all acts and habits against 
personal and general health. This may be specially done 
by the observance of sanitary regulations regarding cleanli- 
ness ; by securing the thorough isolation of the sick, and the 
use of disinfectants in all places and on all materials requir- 
ing it; by employing every means we can (1) to prevent the 
spread of infectious diseases, and (2) to make ourselves or 
others, as far as possible, insusceptible of attack by them; 
in short, by carrying out, as far as our knowledge goes and 
our ability extends, in our own houses, premises, precincts, 
and neighbourhoods, every arrangement for improving and 
perfecting sanitation— -more especially, in times of the pre- 
valence of any epidemic, taking care that every precaution 
be used to preserve our own and our family’s health in the 
best possible condition. 

Civic sanitation is provided for at once by common and by 
statute law. The very just principle of the law of nuisance 
runs that “ no one is entitled to use his property so as (1) to 
cause injury to his neighbour’s property or (2) to the health of 
his neighbour, or (3) to render the occupation of his neigh- 
bour’s property positively uncomfortable.” Statute law pro- 
vides in most populous places for the safeguarding of public 
and private drains and sewers with efficient traps, coverings, 
or means of ventilation; and requires that no new house be 
erected without due drainage on some approved plan, and 
some means for the safe removal and disposal of waste matter. 
The owner of a house (or part of a house) occupied by a separ- 


ate family must not only introduce water into it, but also 
keep the cisterns, sinks, soil-pipes, &c., in such condition that 
effluvium and leakage are prevented; and if a court, yard, or 
area belong to the house, it must be cleaned out three times 
a week. Owners of property having common stairs and 
passages must provide proper ventilation, and wash and paint 
the same at stated intervals. The respective tenants require 
to sweep and clean the landing-places and steps at least once 
a week. If a tenant allow filth to accumulate in a house the 
authorities may enter the house and cleanse it at the tenant’s 
(or owner’s) expense. In the case of private houses no pre- 
cautions have been taken in regard to internal ventilation, but 
if a building is intended to hold a number of people, the supply 
of sufficient fresh air must be satisfactorily provided for, and 
the means of access and egress must be shown to be com- 
modious and safe. The authorities are also empowered, in 
certain circumstances, to enforce cleanliness and the isolation 
of disease. These and a few other matters, such as the se- 
curing of the general cleansing of streets and the observance 
of the laws of sanitation included in the civic acts by which 
towns are governed, are the powers possessed by the authori- 
ties of inducing compliance with some of the more obvious re- 
quirements of physiology. 

The application of sanitary science to the preservation of 
the public health has been in modern times — since, by the 
cessation of our great wars, an opportunity for attending to 
practical reforms has been found — brought effectively before 
society by Dr. Southwood Smith, Edwin Chadwick, and 
Dr. William Farr. The first, by his “ Philosophy of Health ” 
(1832), roused the country and the legislature to a sense of the 
immeffiate need of sanitary reform; the second advocated the 
duty of the legislator to become the framer of laws for the 
regulation and administration of the public health; the third 
brought an acute and earnest mind to the scientific calcula- 
tion of the data of health, disease, and life. “ The General 
Report on the Sanitary Condition of the Labouring Popula- 
tion of Great Britain,” issued in 1842, is the true starting- 
point of modern sanitary legislation, and of the practical 
application of medical science to the preservation and im- 
provement of the health of the community. The General 
Board of Public Health was instituted in 1848, and had 
committed to its charge the sanitary improvement of towns. 
Under several Acts it exerted a beneficial influence on public 
health until, in 1871, the Local Government Board was consti- 
tuted for the supervision of the administration of sanitary 
laws. Since that time the sphere and operations of this 
board have been extended and its powers increased by many 
statutes, which place under its supervision and control almost 
all matters connected with the national health and the means 
by which it may be maintained and enhanced. Much good 
has been effected by moving corporate bodies in many un- 
wholesome districts into taking active measures for the 
removal of unsanitary nuisances and the suppression of un- 
healthy modes of manufacture. It has helped to secure less 
adulterated food, a purer atmosphere, more wholesome sur- 
roundings, greater means of personal cleanliness, and reliable 
advice and information on the prevention of disease. This 
physical improvement has been accompanied, too, by other 
benefits: it has enabled many to resist and overcome the moral 
infection to which they have been exposed. This board, on 
the part of the nation, and in behalf of the health of the 
entire community, supplies (1) a responsible agency for the 
control, repression, or removal of such unsanitary conditions 
as the public at large have an interest in diminishing or 
getting rid of; (2) an arbitral authority for settling disputes 
between local interests, and so aiding in the economic and 
effective action of local and central administration for the 
general good; (3) an opportunity of appeal for the protection 
of minorities, absentees, &c., against wasteful works, improper 
or unduly distributed local charges, &c.; and (4) a centre 
whence information and direction may be communicated to 
different localities, founded upon principles deduced from a 
wide and thoughtful survey of the results of the experience 
of other places, in similar circumstances, pursuing like plans. 
At the same time, also, it forms a constantly available centre 
to which complaint can be conveyed regarding any local 
authority in default or negligent, and whence constitutional 
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enforcement of duty may be issued. These are, in one de- 
partment of its tvork, the official purposes of this national 
centra! bureau, for the application of the principles of physi- 
ology to the promotion of the health and longevity of the 
population of the country. Among the other serviceable 
functions it performs is the collection of vital statistics — on the 
ebb and flow of mortality, the conditions and causes of pre- 
valent diseases, or an abnormally increasing high death-rate, 
the effect of preventive measures, and the influence of social 
customs upon the increase or diminution of certain diseases, 
and so on. Many of the facts revealed by its inquiries are of 
great importance as well as somewhat curious; e.g. that the 
death-rate increases with the increasing density of the popu- 
lation, and vice versa; that it is easier to keep out of a diseased 
state than to get out of it; that nearly one-ninth of the popu- 
lation have been, by sanitary appliances, kept out of a sick 
bed since the improvements pressed by hygienic law have been 
put in operation; that between a damp subsoil and consump- 
tion there is an association, and that drainage checks its pro- 
gress; that asthmatic complaints, arising from breathing an 
atmosphere charged with fluff, floss, dye-dust, &c., prevails 
among drapers; that the death-rate of cabmen and pub- 
licans is nearly equal, and twice as high as that of clergy- 
men, &c. The statistics of the phenomena of diseases are 
founded on a carefully classified system of the various diseases 
to which the human frame is liable, the nature of which is 
of considerable interest, and of which the following is an 
outline: — 

In tiiat department of physiological research whose office it 
is to classify diseases and to present them to the student’s 
mind in an arranged system — which bears the name of Nos- 
ology (Gr. nosos, a disease) — the prevailing classification is 
fourfold, viz. (1) developmental, (2) constitutional, (3) local, 
and (4) zymotic. To the first class belong those special forms 
of ill-health which are incidental to the formative, nutritive, 
and reproductive processes, such as (1) malformations and 
deformities, idiocy, teething, breathing, digestion, &c., in the 
early periods, infantile and juvenile, of life ; (2) the changes 
characteristic of development into manhood and womanhood; 
(3) those connected with the nutritive functions and interfer- 
ing with their natural course ; and (4) those which indicate 
and accompany decay of function arising from age. In the 
second class may be reckoned (1) diathetic tendency (Gr. 
diathesis, condition) to the deposition of morbid products — 
e.g. anemia, gout, cancer, lupus, melanosis; (2) tubercular 
ailments — e.g. phthisis, scrofula, mesenteric disease, and a 
form of meningitis. To the third class, which affect the 
function of special systems or organs, belong (1) brain (or 
rather nervous) diseases — epilepsy, chorea, hysteria, mania, 
paralysis, apoplexy; (2) heart (or circulatory) diseases — vari- 
cose veins, phlebitis, aetheroma, aneurism, endocarditis, peri- 
carditis, angina pectoris; (3) lung (or respiratory) — laryn- 
gitis, empyema, asthma, pleurisy, pneumonia, bronchitis ; (4) 
bowel (or digestive) — jaundice, stomatitis, gastritis, enteritis, 
peritonitis; (5) hidney (or renal) — gravel, stone, diabetes, 
ischuria, nephritis, Bright’s disease ; (6) bone and muscle — 
caries, necrosis, exostosis, synovitis, atrophy, &c. ; (7) skin — 
urticaria, eczema, herpes, impetigo, acne, lichen, prurigo, &c. ; 
(8) generative (or genetic). Under the fourth class are 
ranged those which are (1) induced by some specific germ or 
septic particle ; (2) conditioned by bad or insufficient food, 
and are (3) epidemic, endemic, or contagious: e.g. (a) mias- 
matic — small-pox, measles, scarlet fever, diphtheria, typhus 
and typhoid fevers, ague, cholera ; (6) enthetic (ie. im- 
planted); (c) dietetic — fever, scurvy, rickets, bronchocele, 
delirium tremens, &c. ; (<:?) parasitic — itch, worms, scald- 
head, &c. 

The developmental diseases are appreciably affected by 
everything which raises or lowers the general standard of 
health. Constitutional diseases are acted upon by all that 
improves or debases the heredity of the race ; local diseases 
are influenced most largely by moral, mental, and physical 
habits — self-indulgences of some sort or other — and are largely 
amenable to disciplinary culture and self-control; zymotic 
diseases are most easily controlled by sanitary authorities and 
influenced by their arrangements, especially as regards drain- 
age, water supply, and household and personal cleanliness. 


The intelligent reader who has followed the course of these 
chapters as they have proceeded must have seen how complex 
the frame of man is, and will not be surprised that a structure 
so complicated, existing in such a variety of conditions, and 
requiring such nourishment, exercise, management, and con- 
trol, should be liable to many and various ailments, accidents, 
disturbances, diseases, &c. He must also feel that, consider- 
ing men’s ignorance of the mechanism of their own frame, of 
the action upon it of outward influences, and the operation 
within it of processes and of food, drink, air, <S5c., the un- 
sanitary condition of human life is not much to be wondered at. 
If so, he can scarcely think the time, trouble, and thought 
bestowed on the perusal of these chapters as matter for 
grudge. If by the study of them any one is led to hold higher 
views of the value of physiology, of the worth of his own 
nature and frame, and of the nobility of that being which 
has had such pains expended on its embodiment, manifesta- 
tion, and effectiveness — physical, moral, and mental — in art, 
industry, science, commerce, character, and genius, we shall 
be gladdened and gratified. Galen, the greatest of ancient 
medical writers, held the idea that “ Physiology is a hymn to 
the Deity.” Who, on glancing back upon what has been 
stated, can refrain from exclaiming with my Lord Hamlet — 
‘‘ What a piece of work is man ! How noble in reason 1 How 
infinite in faculties 1 In form and moving how express and 
admirable 1 In action how like an angel ! In apprehension 
how like a god I The beauty of the world 1 The paragon of 
animals !” And surely, from what we have learned of the 
nature of our body and of the requirements of life, health, and 
usefulness, we must assent to the statement that “ the law 
of the wise is a fountain of life to depart from the snares of 
death.” 


BOOK-KEEPING.— CHAPTER XI?. 

HOW TO JOUENALIZE — INSTEUOTIONS AND EXAMPLES — 
CLOSING OP TllANSAOTIONS OP WILLIAM KING. 

In the foregoing set of transactions we have so far dispensed 
with a Journal. Many commercial men, thinking that 
journalizing is too elaborate and quite behind the age, content 
themselves with having the entries made direct from the 
primary records of their business — Cash-Book, Day-Book, 
Bill-Book, &c. — into the final counting-house register, i.e. the 
Ledger, without any intermediary use of a Journal. In the 
theory of book-keeping by double entry, however, journal- 
izing holds an essential place, and cannot be dispensed with. 
It not only constitutes the most important element in clerkly 
culture, but is, in fact, that which imparts and secures per- 
fection to the system. In no way can the qualifications of a 
professional book-keeper be so readily tested as by seeing 
that he is efficient and exact in writing up his Journal. In 
it ail the transactions recorded in the primary books are 
classified and arranged in such an order that they can each 
be carried to, and posted in, the Ledger without any risk of 
mistake in their distribution. The Journal is commonly 
ruled with two contiguous money columns on the right hand 
side of each page. The inner range of money columns {i.e. 
those which are nearest the left hand on each page) are called 
the Dr. columns, and in these are to be entered all the debts 
or receipts; the outer money columns (i.e. those which are 
nearest the right hand of the page) are called the Or. columns, 
and into these are to be entered ail credits or payments. 
The Journal thus becomes an aranged record and depository 
of every transaction, cash or credit, contained in the primary 
books, and if this is correctly done the summations of the 
Dr. and Or. columns must agree, and these, if correctly distri- 
buted in posting into the Ledger, will, as a matter of course, 
be correct, and each of the entries and the whole of the 
accounts must balance. 

The Journal or ‘‘posting medium,” when fully ruled, 
requires — (1) On the left-hand side of the folio a sj^cefor the 
insertion of references to the pages in the Ledger into which 
the postings have been carried, (2) date column, (3) space for 
entries, (4) debit money columns, (5) credit money columns, 
as shown in the following page ; — 
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3 


Groceries account, , . . 




4 

9 

5 





— 

— 




11 


Manure account, . . . 




46 

9 

8 




213 

3 

3f 




11 


Cloth account, .... 




312 

10 

0 
















428 

2 

3 

4 


Profit and Loss A/c Dr., 

96 

7 

4 




2 


Goods Account Dr., 

88 

0 

0 






Sundry Accounts Cr., . , 







3 


Plumber Goods Account Cr. , 




88 

0 

0 



Balances at Dr. trans- 









Balance at Cr. transferred. 









ferred. 
















2 


Bad Debts Account, . . 




27 16 

5 



Sundry Accounts Dr, 







2 


Trade Expenses Account, 




38 

4 

1 

2 


Goods Account Cr., . . 




636 

18 

Ilf 

3 


Discount Account, . . . 




13 13 

1 



Balances at Dr. transferred, 







12 


Stock A/c — Depreciation, 




15 14 

9 

3 


Ironmongery account . . 

33 

9 

2f 











— 

— 

3 


Groceries “ . . 

248 

8 

9 










96 

7 

4 

4 


Whisky “ . . 

355 

1 

0 
















636 

18 

Hi 




4 


Profit and Loss A/c Dr., . . 

117 

15 

Hi 













1 


Wm. King, Capital A/c Cr., 




117 

15 

11} 

2 


Bad Debts Account Dr., . . 

27 

15 

6 






Balance at Cr. transferred. 









Sundry Account Cr. 


















Balances of Accounts Lost, . 
















7 


Roderick Dhu, .... 


1 


27 

11 

0 



Sundry Accounts Dr. 







7 1 


John Kerr, . . . . . 




0 

4 

5 

4 


Balance Account Cr., . . 




2109 

9 

4i 












Liabilities of Wm. King, 













27 

16 

6 

12 


Outstanding Debts A/c, 









Sundry Accounts Dr. i 









Balances of Accounts due 







2 


Commission Accounts Or., 




37 

4 

0 



by W. King, .... 

495 

0 

11 




to 


Scott & Co., . . . . , 

26 

0 

9 






Bills Payable Account, . 

16 

12 

6 




to 


J. Mitchell, 

10 

10 

6 



i 



W, King, Capital Account, 

1597 

16 

m 




8 


James Innes, .... 

1 

12 

9 ! 








— 














11 



2109 

9 

4i 







37 

4 

0 




1 









12 


Outstanding Debts A/c Dr.,. 

126 

. 7 

11-1 















Sundry Accounts Cr. , . . 




126 

7 

Ilf 



Balance Account, Dr., , , 

2109 

9 

if 






Accounts due to Wm. King 









Sundry Accounts Cr. 









(For particulars see Account 







4 


For assets of W. King. 









Book). 









Balances of Accounts due 


















to W. King, . . . . 




126 

7 

Ilf 



Sundry Accounts Dr. , , . 

491 

1 C 

111 




12 


Stock A/c amount at Dr. 




412 

7 

6 

12 


Outstanding Debts A/c Cr. , 




495 

> Q 

111 

1 


National Bank Account, . 




1245 

10 

0 



Accounts due by Wm. King, 







1 


Cash A/c : Balance in Hand, 




326 

3 

11 



(For particulars see Ac- 














— 




1 count Book). 













2109 

9 

4i 


On turning to the Bill-Book (p. 904), it wiU be seen that it requires a somewhat more extended ruling. This we ex- 
hibit with a journal form annexed:— 

BILL BOOK. — BiiiUS Receivable. 


Pol. 

When 

Eeceived. 

No. 

From whom Eeceived. 

Amount. 

Date. 

Term. 

When due. 

Entered in 
Cash Book. 


j 


1898. 



1- £ \ 

s. 

B. 





£ 

s. 

B. 

£ 

s. 

B. 

7 

Jan. 31 

1 

Roderick Dhu, ...... 

3001 

0 

1 ^ 

Jan. 31 

1' Mo. 

Mar. 3 

. Jan. 81 


! 





U 



Bills Receivable Dr, to Bills Re- 

! 
















ceived, ....... 

300 

0 

o! 














This, as there is only one 
bill, stands thus — 

Bills Receivable Dr., . . . . 









; '1 








Roderick Dhu Cr. , , , . . 





! . ^ 



800 

o' 

o! 

o 

o 

so 

0 

0 


Bills Payable, 


a 

Jan. 14 

1 

Thomas Graham, 

16 

12 

6 

Jan. 14 

3 Mos, 

April 7 








9 

“ 27 

2 

William Gray, 

100 

0 

0 

“ 27 

1 Mo. 

Mar. 2 

Feb. 28 







u 



Bills Payable by Bills granted. 

















This takes the form of a 

1X6 

12 

6 














Journal entry, thus — 

Sundry Accounts Dr., . , . 

















Bills Payable Or., .... 
Thomas Graham, .... 








16 

12 

6 

116 

12 

1 

$ 

H 

I* ; ' 'V ‘ 


William Gray, .... , . 

i 







100 

0 

0 






■m 


■ 





I- 


116 

12 

6 





-tr 



GlOMimir.: . 




1. clerk or book-keeper having before him the various 
primary books, and knowing that Ms duty is to extract from 
these all the materials they contain, proceeds to classify them, 
and to construct them into a succinct and intelligible mdimtis 
of the entire transactions exhibited in them in such a way 
that at one view the source, the course, and the destination 
of each and every entry, singly and as a whole, may be dis- 
tinctly seen. Weekly, monthly, or such stated times as are 
found to be most suitable, the Journal clerk receives the 
primary records of the transactions and their attendant cir- 
cumstances, and his duty is to arrange them in the volume of 
which he has charge so that they will indicate in the briefest 
and clearest manner the position and nature of every item in 
each account. Hence each debtor entry must have a creditor 
entry exactly corresponding to it, and wee versa, each to each. 
On the Journal being thus written up, the summations of 
each account of each page and of the whole period must tally. 
Then the whole is ready for being posted into the Ledger. 
The separate accounts having been ascertained, duly indicated, 
and headed, what has thereafter to be done is to enter each 
Hr. and Gr. in its proper place in the Ledger. It is in the 
Journal that the double entry of each transaction really and 
magisterially appears. 

Even though, in an ordinary business, the main personal 
accounts have had their entries posted immediately from 
Cash-Book or Bay-Book into the Ledger, certain journalized 
entries will be found indispensable to the closing — at any 
definite time or in any required circumstance — of a set of | 
double-entry books. Supposing that all the entries have been 
duly made in the Ledger, before the profit and loss on stock or 
property accounts can be made, and a balance exhibiting the 
state of affairs can be obtained, certain abstracts must be 
made and indications given of the transfers requiring to be 
attended to from one account to another. As regards the 
transactions which have been placed before the student in the 
previous chapters, we set before him (p. 1284) the entries which 
require to be made that the accounts may be closed, and by 
tracing these to their sources in the primary record already 
before him, and noting carefully the manner in which they 
are stated and arranged, he will see how to journalize, and 
will be able to observe how in the cases presented to him the 
instructions given in the preceding paragraphs have been 
fulfilled. The examples and the instructions will thus become 
co-interpretative. 

The student should now recur to the records made in the 
Ledger- (pp. 1195 -97), and trace each entry exhibited in the 
foregoing essential journal accounts — (1) observing carefully 
to which account cash is debited and credited, (2) noting that 
it is rightly so done, and (3) seeing that each has the proper 
summation given. Let him next investigate why each entry 
has been placed in the debit or credit, as the case may be, and 
refer to the respective primary records— Cash-Book (p. 818), 
Bay- Book and Bill-Book (p. 904) — for such entries as they 
afford, to see that they have been duly dealt with. He had 
better then turn to each account in the Ledger, and endeavour 
to follow the entries from the Journal (for as we have already 
notified, the Journal, as the posting medium, when used in 
business, precedes the Ledger) into the Ledger, and the 
balances of those in the Ledger to their respective places in 
the imaginary or ideal accounts — as stock, bad debts, balance, 
&c. — to which they are drafted, until they are all found 
aggregated and summed up in agreement with the last entry 
of the foregoing J ournal in the balance account as £1983 5d. 
As an exercise in totting {i,e, adding up speedily and correctly) 
it may be well to sum up the Br. and Or. columns of the 
Journal, and see that they balance correctly, as they ought.. 



GEOMETRY.— CHAPTER XIV. 

fHE PEOPEETIES AND EELATIONS OF EEOTANOLES— OIEOLES 
AND THE LESSONS THEY SUPPLY — ANALYSIS OF EUOLID’s 
ELEMENTS OF GEOMETRY — THE VALUE OF MATHEMATICAL 
LISOIPLIN3B. 

RiroLin is not only a clear expositor of geometric truth, but 
an excellent examiner as regards the understanding of it. 
He has placed before us t&n theorems, the proof of wMch we 


have followed, and to the truth of which we have assented. 
He now brings us to the test of working out a problem 
involving several of these theorems. The problem here, how- 
ever, is to bring out and prove the equality of certain rect- 
angular figures one to another, and is, in fact, a new applica- 
tion and development of I. 47. In VI. 30 the same problem 
appears in another form and for another purpose — viz. to 
show the agreement of certain ratios one with another. The 
problem given here for geometrical construction is 

Proposition XL 

To divide a given straight line into tivo parts, so that the 
rectangle contained ly the whole and one of the parts shall 
he equal to the square on the other part. 

Upon A B construct the square A B C B, bisect A 0 
in E, join E B, produce G A till at F, E P equals EB, 
and from A B cut off* A H equal to 
A P. We have thus realized 11. 6, 
and I. 47. It then follows (1) that 
the rectangle under the whole and one 
part is equal to the square of the other 
part; (2) if the greater part he added | 
to the whole, the rectangle under their 
sum and the greater part is equal to 
the square of the whole; and (3) the 
rectangle under the greater and the ^ [ 
difference of the parts is equal to the 
square of the less. 

This proposition furnishes the most ^ - 
direct demonstration of the solution 
of a quadratic equation, and in the construction of a regu- 
lar decagon Euclid uses it. The steps taken in the two 
theorems which follow are precisely analogous, and this 
analogy ought to be carefully Observed and traced. They 
show very clearly the connection between the square on one 
side of a triangle and the sum of the squares on the other 
sides, when the angle between these sides is (1) acute or 
(2) obtuse. Thus I. 47 and II. 12 and 13 together furnish 
the means of presenting the problems of trigonometry re- 
garding the relations between one side of a triangle and the 
other two in a form of great practical utility (see Teigono- 
METRY, Chapter IV. p. 377). The student should endeavour to 
prove that the converse of each of these theorems is true. 
Hone of the three last propositions (12'-14) in Book IL are 
used in any of the parts of Euclid usually read, and the last 
one (14) is included as one of the cases of VI. 22. Tlie 
student should notice the relation between this proposition 
(14) and those in I. 42-45. The latter show how a rectangle 
may be constructed equal in area to a given figure bounded 
by straight lines; the former provides the means of determin- 
ing a line such that the square on it is equal in area to any 
given rectangle {Le, enables us to square such a figure). 

Proposition XIV. 

To describe a sqitare that shall he equal to a given recti' 
lineal figure [^.e. a rectangle\ 

Let A B be the given rectangle, it is required to describe a 
square equal to it. 

Bescribe a rectangle B B (I. 46). If its sides are equal 
what was required is done. If, however, they are unequal, 
produce one of them, 

B E, to P, making E P 
equal to E B. Bisect 
B P in G (1. 10). 

Prom G as centre with 
G B as radius, describe 
the circle B H P, and 
produce B E to H ; the 
square on E H shall 
then be equal to A. Join GH; then (II. 5) the rectangle 
B B, E P, together with the square on G E is equal to the 
square on G P. G P equals G H, and the square on G H 
equals the square on G E, EH (I. 47), and taking away 
the common square G E, the rectangle B E, E P p.e. the 
parallelogram B B] equals the square on E H. B B equals 
A, therefore E H equals A. Q.E.F. 

WMle it is to be remembered that the propositions of 
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Book II. are not arithmetical or algebmical, yet — ^when care 
is taken to secure a proper understanding of commensurable 
and incommensurable magnitudes, and the adoption of modi- 
hcation of the definition of multiplication to suit the latter — 
the analogies between arithmetic, algebra, and geometry \i,e. 
between number and magnitude] are very striking, and a 
knowledge of them is of great value in applied mathematics. 
For example, if we have a unit rectangle having the sides, 
B and C, of known dimensions, we may readily find how 
many times or parts of times any other rectangle, B, contains 
that given unit by measuring one side of B and learning 
how many times it contains B, and another side of B to find 
how many times it contains G, and multiplying the results; 
thus;^ — ^Suppose one side of the perpendicular of B contains 

B 2— times, and another, the base, contains C 3 — times : 

3 7 

184 


— = 8— H.e. B contains B C 8— times]. 
21 21 ^ 21 



3 . 7 

A fine relation may al»j be established between the geo- 
metry of Book 11. and solid geometry. It is to be noticed 
that “ Euclid’s Elements ” were not originally designed to 
be subsidiary to the development of natural science, the 
elucidation of universal arithmetic, or the development of 
art, but to provide a demonstrated system of disciplinary 
thought, in which, by the regular issue of conclusions from 
premises gathered from experience, the mind would be led to 
an extended range of reasoned truth. That they do much 
besides this arises from their so ably doing what was designed. 

Those who study ‘‘Euclid’s Elements” merely for their ex- 
traneous utility, complain of the mode of demonstration 
adopted in Book II. as incomplete and sometimes difficult. 
This they propose to obviate by exhibiting its propositions in 
algebraic formulae. This may be done thus: — 

Proposition 1. «(5-l-c+c?H- . . .)=ah-^ac-bad+ . . . 

“ 2 . ah-\‘a<^]i 

“ 3. 

“ 4. 

“ 5 and 6. 

“ 7. a^^{a-hf^^a{a~h)-\-h\ 

“ 8. 4(a+5)ci54-5^=«(2«-l-6)^ 

“ 9 and 10. (a +5)^+ (a = 2 ^ 24 . 25®. 

The remaining propositions bring us into the region of incom- 
mensurables and quadrates, and would require lengthy ex- 
planations regarding statements, operations, and solutions. 

Euclid in the “ Elements,” Book III., explains and evolves 
the properties of the circle. A circle is a %ure formed by a 
point which revolves in a plane surface and always preserves 
the same distance from a given point, called the centre. It 
is obvious therefore that every straight line which can be 
drawn from that centre to the circumference is equal, and 
that any two such lines, called radi\ drawn directly opposite 
to one another form a diameter. The position of a circle is 
given when its centre is known, and its magnitude when its 
radius is known. A line which cuts a circumference is a secant^ 
and one that touches but does not cut it is a tangent. The 
word circle is sometimes used to signify only the constantly 
curving boundary line or circumference, and sometimes the 
figure or area inclosed by it ; hence, sometimes “ a point in 
a circle” means a point in the circumference, but a point 
within a circle always signifies a point in the interior. An arc 
is any portion of a circumference, and a chord is the straight 
line which joins the extremities of an arc. The Third Book 
of Euclid deals with those properties of the circle which are 
visibly true \i.e. perceptible to verified observation], or those 
which are clearly deducihle from properties evident to thought- 
fully exercised inspection. A considerable number of the more 
essential properties of the circle dealt with in Book III, are 
exhibited in the annexed figure, and a close study of it will 
enable a thoughtful mind to see how by or through these a 
very large proportion of Euclid’s propositions may be proved 
briefly and correctly. (1) EF is a tangent to the circle 
A E B L; (2) G H is bisected by K L; (3) the square on K H 
is equal to the (oblong) rectangle contained under the two 
sides H K and K L ; (4) the square on B P is equal to the 
rectangle contained under F Q and QM — the line FM 
bdng {a) drawn through P, and (5) cutting the circle E A B; 


(5) if any two chords-— G H and B 1 — are cut as in J, the 
rectangle contained under the sides G J, J H is equal to that 
contained under B J and J E ; (6) if the point B be moved 
round the circle, while E and 
B remain fixed, the angle B B B 
will preserve the same magni- 
tude throughout, and shall be 
equal to half of the angle E 0 B 
and equal to the angle FEB 
as well. These are a few of the d 
more palpable of the theorems 
of the Third Book, and the 
following out of the suggestions 
of the foregoing statements will 
aid the student in comprehend- 
ing this book easily. It may be as 
well to remark that in III. 6 and 6 Euclid has had three cases 
in view : (1) one in which the circles cut ; (2) one in which they 
touch internally; and (3) one in which they touch externally, 
but that the last, as self-evident, has been omitted. It must 
be remembered that Euclid is dealing with visual, not with 
ideal notions of contact, and that when he uses the word 
“ similar” it refers to absolute sameness of form. In Book 
III. the reasoning is made rather difficult to follow, by the 
frequency with which indirect demonstration is employed — 
in fifteen cases out of thirty-seven. Birect is always more 
satisfactory than indirect proof, and is much more easily fol- 
lowed. Several proofs of a direct sort have been suggested, but 
they mainly require axioms, which Euclid is chary of multi- 
plying, such as — If a point be taken (1) nearer to the centre 
of a circle than the circumference, that point will tall within 
the circle ; and (2) further from the circle than the circumfer- 
ence, will fall without [i.e. outside of] the circle. The student 
is recommended to try the effect of these in abbreviating and 
simplifying III. 2 and III. 16. 

Book IV. consists entirely of problems. They all relate to 
the construction of such regular figures as can be described 
by means of the circle only [i.e. which may be inscribed in or 
circumscribed about circles, and vice versa], such as (1) tri- 
angles, to which the propositions 1-5, and 10 relate; and (2) 
polygons of a regular sort [i,e. those which have all their 
sides equal and all their angles equal] — e.g. pentagon, square, 
hexagon, and quindecagon. These are nearly all given for 
their own sake, and not for future use in the construction of 
figures in the other books, although the result is in reality 
that we thus gather up, inductively, the means of practically 
dividing the circumference of a circle into any number of 
equal parts, which is not at the same time odd and prime. 
The means of accomplishing the inscription in a circle of a 
regular figure having a number of sides at once odd and 
prime — e.g. one of 2” x 1 (such as 17) sides — has been explained 
in “ Bisquisitiones Arithmeticae ” by Carl F. Gauss (1801), but 
they do not fall within the province of elementary geometry. 
The book is a practical interlude — ^proving the truth and 
enhancing the interest of the three preceding books, while 
exercising and gratifying the mind of the student. It is of 
no special use in the working out of the propositions in the 
other books, and may be omitted without detriment to future 
progress. Problem 1 is merely constructive, 2 and 3 show 
how to ^7iscribe and circumscvihe an equiangular Re. I. 6, an 
equilateral] triangle, and by bisecting their sides \i.e. the arcs 
they form] the circle can be divided into 6, 12, 24, &:c., parts; 
6-9 give us power to subdivide it into 4, 8, 16, 32, &e., parts; 
11-14 supply means of getting at a division into 5, 10, 20, 
40, &c., parts; and 16 a section into 16, 30, 60, 120, &c., parts. 
By 4 we learn that straight lines bisecting the three angles 
of a triangle meet in the centre of an inscribed circle, and by 
5 those bisecting the three sides of a triangle meet in the 
centre of a circumscribed circle. But the trisection of an 
angle by the only instruments recognized by Euclid [i.e. the 
straight line and the circle] has hitherto transcended Euclidean 
geometry. He passes from hexagons to quindecagons at once, 
because unable by the means at his disposal to inscribe in a 
circle any regular polygon of 7, 9, 11, 13, or 14 sides. 

Book V. has for its subject universal proportion — proper- 
rion of numbers, magnitude, and qujantities, not of len^h and 
spaces only, but of everything really or imaginarily mensur- 
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able by parts. ^ Hitherto, however, Euclid has employed the 
word part to signify that which is less than the whole; but he 
BOW restricts it to mean aliquot, submultiple, or proportional 
part [i.e. relative magnitude— a unit which is or may be 
contained in another a greater or less number of times]. 
The celebrated Hr. Isaac Barrow, the teacher of Sir Isaac 
Newton, has said that “there is nothing in the whole body 
of the ‘ Elements ’ of a more subtle invention — nothing more 
solidly established and more accurately handled — than the 
doctrine of proportionals.” This ingenious subtilty arises 
from Euclid’s requiring to secure for his propositions such a uni- 
versality of application that each theorem should be rigorously 
correct, whether the magnitude referred to were commensur- 
able or incommensurable as regards the standard unit selected. 
It is in fact “ an application of arithmetic to geometry.” He 
begins with some simple propositions (1 to 6) of concrete 
arithmetic, which bring out the properties of equimultiples. 
Next, 7-10, 13 and 14, fill up links in the chain of demonstra- 
tion, connect the geometrical notion of ratio with the common 
ideas of (1) greater, (2) equal, and (3) less, and test by results 
the accuracy of our previous notions when engaged under 
culturing guidance in working out clearly defined proportions. 
The notion of ratio of proportion and the interchangeability 
of proportional parts in relative position is set forth in 11, 
12, 15, and 16. The remaining propositions explain and 
exhibit how magnitudes are proportional by (1) composition, 
(2) division, and (3) equalization. By regarding “ ratio as an 
engine of operation,” Euclid realizes his results in a strictly 
legitimate, logical form, and yet with far greater brevity than 
any algebraical method by which it has been proposed to 
supersede his theoretical exposition, which recognizes no com- 
mon or conventional unit of measurement whatever. The 
study of this book in the form which it takes in Euclid’s 
hands is very effective in educating the intellectual powers. 
Great advantage will be found from the simultaneous study 
of the geometrical and the algebraical methods: the former 
will show the reasonable foundations of the latter, and the 
latter will enable the mind to realize the results of the other 
more readily. 

Book YL deals with the theory of the similarity of geometri- 
cal figures and the conditions of the proportionality of figures 
which, while the same in form, differ in size. Propositions 1-3 
apply the theory to triangles and parallelograms, 4-8 show 
the similarities of triangles, 9-13 are problemsin proportionals, 
14-16 consider the proportions of parallelograms and triangles 
equal in area. These afford a basis for the transformation of 
every proportion between four lines into an equation between 
two products, and form the foundations of the Eule of Three. 
[See Arithmetic, p. 1276]. The theory of ratios here given 
enables the geometrician to extend the calculus of Book 11. 
into many departments of inquiry. The foundation of mensu- 
ration of areas is given in Proposition 23; 27-29 are introduced 
asmeans to solve Proposition 30, whichisin reality only a special 
case of II. 11. Proposition 33 enables us to measure angles 
by arcs, and supplies the mathematical foundation of practical 
astronomy. With Book YI, the study of figures in a plane 
is brought to a close. Books YIL-IX. consider arithmetical 
questions, and X. treats of irrational quantities, while XI. and 

XII. take up solid geometry. Book YII. supplies arithmeti- 
cal definitions, and explains least and greatest common meas- 
ures and prime numbers; YIII. treats of continued and mean 
proportionals; IX. deals with (1) square and cube numbers, 
(2) plane and solid numbers [i.e. those having two or three 
factors], (3) continues the teaching in proportionals from YIII., 
and explains what perfect numbers are and how to find them. 
Book X. investigates and classifies incommensurable quan- 
tities, and XI. fixes the definition of solid geometry, deals 
with the primary relations between lines and spaces, e.g. the 
intersections of planes and the properties of solid figures, 
such as parallelopipeds, or solid rectangles. Book XII., 
while treating of prisms, cylinders, pyramids, and cones, and 
showing that (1) circles are to one another as the squares on 
their diameters, and (2) spheres to the cubes on their diameters, 
introduces (3) the highly valuable principle in reasoning known 
as the “ method of exhaustions,” which has a far wider reach 
in elaborative thought than geometry has scope for. Book 

XIII. applies some of the results of Book X. to the considera- 


tion of the sides of regular figures, and instructs the student in 
the methods of describing the fim regular solids, viz. (1) tetra- 
hedron — four triangular faces and four vertices; (2) — 

eight vertices and six square faces; (3) octahedroTb—mi ver- 
tices and eight triangular faces; (4) dodecahedTon--4mei\yQ 
pentagonal fhces, being three at each of its twenty vertices; 
(5) icosohedron — twenty triangular faces, being five at each 
of the twelve vertices. It concludes with the scholium that 
“ no other regular solid exists except these five.” This was 
the last of the books written by Euclid. Hypsicles of Alex- 
andria, it is generally said, composed two supplementary books, 
XIY., XY,, treating of the relative proportions of the regular 
solids and of their inscription in one another. 

The “Elements of Euclid” held their place as the standard 
work on disciplinary geometry as long as Greek continued 
to be used as a common language among the cultured. 
The works of tills honoured and eminent geometrician have, 
however, long since ceased to be studied as a whole. 
Books YII.-X. are scarcely if ever studied, and of Book 
XII. the two first propositions are generally regarded as 
the only ones useful to be read. Euclid did as much as could 
he done in his age to show how by reasoned thought alonej 
employing the smallest possible number of first principles, a 
large and ever-enlarging number of clearly demonstrated truths 
could be educed and so interwrought with each other as to 
present a compact and consistent whole, remarkable for sim- 
plicity of evolution and the grandeur of the truths they perman- 
ently embody and exhibit. It is quite true that other methods 
suggested by Eoberval, Pascal, and Desarques in the seven- 
teenth century, by Poncelet and Chasles, De Morgan, Boole, 
Clifford, and many others, have imparted new power and fresh 
interest to geometrical science; but the severe rigour and 
sedate elegance, the forethought and the beauty of Euclid’s 
demonstrations, speaking generally, constitute as a whole one 
of the most masterly structures of abstract speculative thought 
which men have reared for the blessing and glory of human- 
ity. The abstract here given of the contents of this wonderful 
book may lead some to comprehend more thoroughly the 
value of Euclid’s work in amount as well as method. The 
examples of the mode of study presented in the thorough 
though simplified form imparted to the First Book by “ The 
Home Teacher” will, we trust, be effective in proving that 
Euclid is not a dry repulsive repository of difiicuities, but is 
a fine field for mental exercise, and a permanent training in 
practical logic. We have sought to make clear and unmis- 
takable the theory and practice of geometrical reasoning 
as a mode of thought, capable of being applied to and used 
in illustration of aU the phenomena of nature and art — the 
entire system of the visible universe and every representation 
of it — and yet emphatically a profoundly useful culture for 
those mystic powers of mind which seek truth and rest not 
till they find it. Our aim may not have been very ambitious, 
nor may our achievement appear to he great, but we may con- 
fidently say to our students, in the words of Stephen Hawtrey 
of Eton, “ When the learner shall have gained an intelligent 
insight into [even] the First Book of Euclid, he may he 
assured, for his comfort, that he will have made a most valu- 
able acquisition, the benefit of which he will feel in every 
study he may enter upon, and through all his future life.” 

BOTANY.—CHAPTEE XIY. 

BOTANICAL CLASSIFICATIONS, ARTIFICIAL ANL NATURAL. 

In this, the closing chapter of these botanical lessons, we 
can scarcely serve the student better than by supplying him 
with some knowledge of the systems of classification adopted 
by modern expositors of the phenomena of vegetation. It 
goes, we suppose, without saying that the gracious odours 
and the graceful forms of plants lend fascination to the art of 
observation. Scientific investigation must be precise, relevant, 
well-considered, and as exhaustive as possible, and it should 
result in a distinct classification of the objects examined, such 
as may facilitate the separate and thorough study of each group 
of objects in their proper relations one to another, and of the 
whole of these as an entire subject. To accomplish this, 
we mast note the distinguishing characters of the individual 
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objects observed, and arrange them in groups possessing real 
specific marks of likeness, and if possible place these groups 
in distinctly arranged relations of co-ordination or of sub- 
ordination. Thus we may reduce the multiplicity of things 
seen to some order, and begin to understand how they may be 
set in series and remembered. Of course, we must have a pur- 
pose in doing this, and this purpose fixes the specific examin- 
ation which requires to be made into the qualities of things. 
When we have gathered together such groups of individual 
things as exhibit a close resemblance to each other we conjoin 
them in thought, under the most marked peculiarity in 
which they are alike — especially if it is a likeness (1) which 
forms an invariable index to the possession of any number of 
readily known subordinative characteristics, and (2) which 
includes under it the largest possible number of marks of 
resemblance. Botany, peiiiaps better than any other science, 
furnishes certain and lucidly arranged classifications marked by 
names both common and technical, brought fairly within the 
scope and management of thought, and built up into a com- 
plete and compact form, clearly indicative of the relations and 
connections subsisting among plants, as subkingdoms, classes, 
orders, genera, sections, species, varieties, races, variations, 
&c. Beferring to our first chapter {p. 61) for notices of 
earlier schemes of classification, we shall now refer only to 
those having material value in relation to modern botany. 

Otho Brunfels of Berne, by his “ History of Plants,” early in 
the sixteenth century, restored botany to a place among scientific 
studies ; and Andreas Csesalpinus of Padua, in Ms “De Plantis” 
(1585), became, as Linnaeus states, the earliest true systematic 
botanist. He took the fruit as the characteristic, and arranged 
plants in fifteen classes. John Ray’s enlightened views of 
classification induced him to separate flowerless from flowered 
plants, and to distinguish between monocotyledons and dico- 
tyledons. Rivinus (1690) proposed a classification founded on 
the form of the corolla, and this, improved by Tournefort, 
was accepted throughout the Continent till the illustrious 
Swede, Linnaeus, proposed his index-names for the plants 
presented in the book of Nature. His method of nomencla- 
ture, called the Sexual System, is artificial, and does not follow 
the affinities of plant-forms, Linn^us was a logical precisian. 
He did not see that natural history does not admit of rigor- 
ously case-hardened definitions, eternized in a phrase. Yet 
he did much to advance botanical study. He improved its 
phraseology, simplified its awkward and inconvenient nomen- 
clature, enforced fixity of meaning in the language used, and , 
provided technical expressions of remarkable terseness. Not 
as a mere namer of plants, but as a systemizer of knowledge 
and a guide to observers, did he give forth his revolution 
in the form of pursuing his favourite study. He thought 
he had caught the divine soul and essence of plant-nature 
in the inflexible grasp of his logical iron-hand; but lol the 
changeable Proteus fied elusively from him, leaving little 
else than the loose wrapping of words in his hold. Even 
though it was so, great advantage accrued to science from 
having a universal system by which to class, and in accordance 
with which to communicate, in understood terms, the facts 
acquired in the course of research into the plant-world for 
which opportunity arose as voyagers and travellers strove to 
enlarge the boundaries of experience. Though the Linnsean 
system of classification has fallen into disuse, however, the em- 
ployment of its nomenclature in common books and the need 
of the scientific student’s being able to carry with him a 
knowledge of the language prevalent in botanical literature, 
render it advantageous to present some brief notice of the 
Linnsean lexicology. 

The Linngean system is founded on the number, situation, and 
proportion of the essential organs of fructification, denomin- 
ated andria, stamens, and^yma, pistils. The vegetable king- 
dom is dividedinto twenty-four classes — twenty-three of flower- 
ing and one of flowerless plants, distinguished by tlidr stamem. 
These are subdivided into orders^ known by their The 

names of the classes and orders are of Greek derivation, and 
' afinde to. the functions of the respective organs. The first 
, eleven dasses are distinguished entirely by the number of 
semens, indicated by the Greek words for one, two, com- 
bined mtb <mdna. The orders are similarly denominated by 
prefixing the same numerals to gynia — ay. jasmine, having 


two stamens and one pistil, is placed in Glass II. and Ordei’ 
I. {i.€, Biandria momgynia); mdu the common daisy, “the 
constellated flower that never sets,” because its stamens are 
united by their anthers, belongs to Class XIX. ; as the 
florets on the disc are perfect, while those on the ray, hav- 
ing pistils only, are imperfect, and therefore superfluous, It 
belongs to order II. {Syngeneda superflua). In the next 
two Gr. icos, twenty, and po^y, many, are used. There- 
after with similar numeral prefixes — c^y^zamm (powers), 
phia (brotherhoods), syngenesia (growing together), mcia 
(households), and gamia (marriages) — supply the other de- 
rivations, and the terms become readily self-explanatory. 

Objections have been taken to this system even as an arti- 
ficial classification. Unless the plant is in full flower, having 
stamens and styles perfect, the class and order cannot be de- 
termined. Different flowers on the same plant, in many in- 
stances, vary in the number of their stamens. The characters 
of the stamens and pistils are not always so easily discrimi- 
nated as might be thought. It is sometimes rather difficult 
to distinguish Dodecandria, Icosandria, and Polyandria from 
each other. The stamens do not invariably exhibit and pre- 
serve their proportionality in Didynamia and Tetradynamia. 
Mistakes are readily possible between Monadelphia and Di- 
adelphia. It seems that if the violet belongs to the Syngenesia, 
the cyclamen should also be included among them. Many of 
the characteristic appearances of Monoecious and Dioecious 
plants are left unnoticed. A still more fatal flaw was that 
when carried out rigidly it led to the separation, in many in- 
stances, of species of the same genus. This, however, Lin- 
naeus himself knew and rectified so far, by placing the name 
of the species in Italics in the classes and orders to which, by 
classification, they belonged, and referring to the proper 
genus for the scientific description. The short phrases to 
which the characterizing of classes and orders was restricted 
convey no notion of the genera of the plants to which they 
are applied, and hence Loureiro, the Portuguese botanist, 
when determining the plants of China according to the Lin- 
nsean system, classed the Hydrangea as a primrose. Linnaeus 
, was not a physiologist, and though he felt the need of a 
i natural arrangement, and even made attempts to achieve one, 
he has left no valuable views regarding the embryogenic pro- 
cess on the outward agencies of which his system is based. 

The Linnaean system is a simple and ingenious method for 
linking together in thought that grand universe of wise design 
and regularly evolving plan which constitutes the wondrous 
i truths of the plant world. Led by the “ Prolepsis Plantarum” 
of Linnagus, and unacquainted with the fact that Ludwig and 
Wolff had made approaches to the same theory, Goethe the 
poet, in his “ Metamorphoses of Plants,” showed that all the 
organs of plants, however various their names and dissimilar 
their functions, are only modifications of the leaf. His views 
were stated so clearly and argued so convincingly that they 
have now become the very basis of organography in its tw^o- 
fold elements of morphology and structural botany. J ussieu’s 
ideas harmonized with Goethe’s theory. De Candolle modi- 
fied Jussieu’s classification somewhat. Then a natural system 
became possible, and for a time this “ combinate” modification 
prevailed. 

Jussieu and De Candolle’s Natural System of Botany takes 
into consideration the whole organization of the plant, with 
its properties and peculiar habits; the most striking genus of 
a tribe of plants gives name to the order — e.g. the rose forms 
the type of the order Rosacese. The whole vegetable king- 
dom is divided into fifteen classes, and the genera into one 
hundred orders. The cryptogamic plants — i.e. those whose 
seeds are without cotyledons or seed-leaves — form Class I. The 
others consist of such as have seeds with one or two cotyledons. 
Plants having stamens (1) inserted below the pistil, (2) on the 
calyx, or (3) on the seed vessel afford three distinct classes of 
monocotyledons. Plants with two cotyledons follow. From 
distinctions in the flower-leaves they are divided into — (l)ape- 
talous (without petals), (2) monopetalous (single-petaled), and 
(3) polypetalous (many-petaled). These are again subdivided, 
according to the insertion of the stamens and the union or 
separation of the anthers which they support, into ten classes. 
Diclinous plants, so called from the separation of the stamens 
and pistils, complete the number, fifteen. These classes are 
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Ml distinguished by mmibers, each Laving a short definition 
of tfteir essential character given. 

But Goethe’s ideal of vegetable physiology induced even 
greater changes in the opinions of men regarding the inner 
nature and outer forms of plants, and have led to the dis* 
missal from the science of many complicated descriptions and 
many unintelligible distinctions. Among those who embraced 
the philosophic doctrines of the structure and physiology of 
plants, Dr. John Bindley acquired great distinction, and Ms 
writings on systematic botany have done much to advance 
the scientific study of the vegetable kingdom. 

Lindley^s classification arranges plants into seven classes, 
thus: — 

A. ASEXUAU (OE ELOWERIiESS). ■ 

Class l.—Thallogens, stems and leaves undistinguishable. 

Class II. — Acrogens^ stems and leaves distinguishable, 

B. SEXUAL (or ELOWERINO). 

Class III,— fructification springing from a 
thallus. 

Class. IV.— fructification springing from a stem; 
wood of stem always confused ; youngest in the centre; coty- 
ledon single; leaves parallel- veined and permanent. 

Class V. — Dictyogem, leaves net-veined and deciduous ; 
wood of stem (when perennial) arranged in a circle, with 
central pith. 

Class ^l.—Gymnogens^ wood of stem always concentric ; 
youngest at circumference; cotyledons, two or more; seeds 
quite naked. 

Class m.—Exogens^ seeds inclosed in seed-vessels. This 
class is divided into four subclasses— viz. (1) Diclinom^ {%) 
Eypogynous, (3) Perigynous, and (4) E‘pigy7ious, which are 
again subdivided into various races and natural orders. 

Bindley was not alone, however, in advocating the arrang- 
ing of plants according to a natural method and in endea- 
vouring to reduce to a systematic form a knowledge of mor- 
phological and structural botany. Eobert Brown, Endlic er, 
the Hookers and Bentham, the Balfours, Bentley, Dickson, 
Henslow, Grindon, Henfrey, Babingtori, Sachs, Prantl, &c., 
all tauglit how plants were to be grouped in accordance with 
their affinities — morphological, structural, or physiological — 
and the natural system has been thoroughly established as 
the basis of botanical classification. 

The following table will be useful to the student as giving 
an arrangement of the “ natural system,” which is perhaps of 
the greatest practical use, being free from some of the com- ! 
plications of the more scientific and elaborate systems. On 
this account we recommend it especially to the beginner. The 
various orders and genera of the classes and sub-classes will 
be found in any Elora, and the student who is going fully 
into the classification of plants ought to have a Flora con- 
stantly beside him, if possible one for the district in which 
he is botanizing : — 

DIVISIONS OF THE NATURAL SYSTEM. 

Division A. — Phanerogamous or Flowering Plants. 

Class I., Dicotyledons or Exogens. — Embryo furnished with 
two opposite cotyledons, rarely more, and then much divided or 
whorled. Stem increasing by external layers. Leaves with branch- 
ing veins, the ultimate ones reticulated. Flowers arranged in five or 
two parts, or multiples of these numbers. 

Sub-Class L, Tkalamifloras. — Petals several, distinct, and are, as 
well as the stamens, inserted into the receptacle Qiypogynous) below 
the ovaries. 

Sub-Class 11., Calyciflorm. — Petals several, distinct, and are, as 
well as the stamens, inserted into the calyx {perigynons), 

Sub-Class HI., Corollifiorce. — Corolla with the petals united 
(mmiopetalous). Stamens mostly inserted upon the corolla (epi- 
petalous). 

Sub-Class IV., MonochlamydAce. — Perianth, single or none. 

Sub-Class V., Gymnospermeoe. — Ovaries open, destitute of style or 
stigma. Perianth, none. 

Class H., Monocotyledons or Endogens, — Embryo furnished 
with one cotyledon, or, if more, alternate. Stem increasing and 
lengthening by new matter within ; woody bundles confused. Leaves 
paraUei-veined, and withering on the stem. Flowers arranged in 
three parts, or multiples of this number* 


Sub-Class I., Petaloidem . — Floral envelopes, verticillate, mostly 
petaloid. Perianth single, or sometimes none. 

Sub-Class II., Glumacets. — Perianth, none. Floral envelopes 
imbricated, consisting of chafiy scales or glumes. 

Division B. — Cryptogamous or Flowerless Plants. 

Class III., Acotyledom or Acrogens.— l*\mx^ bearing no true 
flowers; the organs of reproduction are bod5c*.-> resembling seeds, 
called spores, having no embryo, consequently without any cotyledons. 
Increase of growth takes place at the apex of the stem when present, 
and the woody bundles are arranged in h zigzag manner. The 
venation of the leaf or frond is by repeated forkings, often rather 
complicated. 

Systems, classifications, and nomenclatures, of course, vary 
with the views of morphology held by the investigator. Bind- 
ley, perhaps, gave a too predominant place to phanerogamous 
plants. Of late, since the study of the Cryp)togamia has been 
pursued with more than ordinary zeal, other systems of classi- 
fication have been proposed, in which the latter acquire more 
prominence. We must premise that the word kingdom in- 
cludes all plants; that every subordinate grouping is an 
ideal aggregate — subkingdom, class, order, family, &c. — 
formed by selecting some special peculiarity to be regarded as 
its characteristic; that since the views advanced by Mr. Dar- 
win have revolutionized the idea of species, it has been thought 
best to take as the basis of groups the correlation of organs, 
so that by comparison with others the relative position of any 
group in a scheme of classification may be either ascertained 
or determined ; and that all groups are to be regarded not as 
final, but as matters of convenience, subject to rearrangement 
and liable to modification as knowledge advances and fresh 
facts emerge. Taking these things into consideration the 
following classification has recently been suggested: — 

Suhkingdoms. — I. Thallophyta (Algae or Fungi) — plants 
{a) very simple in structure, often unicellular, {h) possessing 
no true roots, {c) presenting no fibro-vascular tissue, {d) hav- 
ing no separation of stem and leaf such as is seen in higher 
plants, and (e) reproduction varied. Under it are contained 
four classes: — 1. Protophyta or Schizophyta — increasing by 
multiplication {i.e. vegetative division) of cells into equal or 
unequal parts, without (known) sexual reproductive organs, 
and with or without chlorophyll. 2. Zygosporese, whose re- 
production is effected by the union (conjugation) of similar or 
nearly similar cells, and whose product is either (1) a zygo- 
spore developing {a) motile or non-motile cells, or (6) a new 
plant; or (2) the plasmodium developing sporocarps or spores. 
3. Oosporese, whose reproductive organs are — female, oogo- 
nium; male, antheridium. 4. Oarposporeee, producing after 
fertilization a sporocarp, from which the spore or spores 
develop. 

IB Bryophyta (Hepaticm and Musci) — plants (1) developed 
either (a) directly or {b) indirectly from a spore, (2) sexually 
reproductive, (3) presenting no fibro-vascular tissues, (4) pos- 
sessing no true root, and (5) having stem and leaf rarely con- 
sisting of a thallus. The fertilized germinal cell develops a 
special structure (in the second generation) called the sporo- 
gonium, containing the spores. Of these the two classes are: 
1. Hepaticse, developing from the spore a thallus or thallus- 
like stem, from which is produced the antheridia and the 
arckegonia. 2. Musci, developing from the spore a filament- 
ous thallus, from which originate buds, and from these the 
leafy axis rises. The antheridia and archegonia develop 
either {a) at the apex or ifi) on the side of the stem. The 
calyptra is formed by the carrying up of the archegonium on 
the sporogoniiim. 

III. Pteridophyta (Filices, Equisetse, Lycopodije) — plants 
(1) developing a thallus-Iike structure (prothaUium) bearing 
(first generation) the sexual organs, and (2) from the germinal 
cell, fertilized, producing (second generation) a spore-bearing 
plant having true root, stem, leaves, and presenting fiibro- 
vascular tissue. They are arranged in three classes; — 1. 
Filices — plants having root, stem — usually unbranched, and 
a few large leaves — usually branched. Their sporangia are 
developed (1) on the under side, (2) on the margin, or (3) in 
the interior of (a) ordinary or (6) specially modified leaves or 
parts of leaves. The spore may be either of one sort or ol 
two sorts — microspores or macrospores. 2. Equisetse — plants 
(1) having roots (monopodially) branched, (2) stems much 
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branched, usually in whorls, and (3) numerous leaves, small, 
sheath-like, and toothed. Their sporangia develop in clus- 
ters on the under side of stalked shield-iike leaves, arranged 
in alternate whorls, forming a compact cone-like spiky struc- 
ture at the end of (a) green or (5) brown stems. The spores 
(which are of one kind) are ejected by hygroscopic elaters. 
3. Lycopodise—plants having (1) root and stem branched 
dichotomously, and (2) usually a number of small leaves. 
Their spores may be of one Mnd only, or both microspores 
and macrospores. 

IV. Phanerogamia — These plants (1) possess roots, stem, 
and leaves ; (2) present fibro-vascular tissue ; (3) develop 
ovules in a special part of the flower, which when {a) mature 
and {h) fertilized become seeds, and by germination grow into 
a new plant. Its classes are two: (1) Gymnosperms — ^whose 
ovules are not inclosed in a special receptacle or ovary, as 
Coniferse, Cycadacese, and Gnetacess; (2) Angiosperms — whose 
ovules are inclosed in an ovary, including by far the greater 
majority of flowering plants. The Angiosperms form two 
subclasses: (1) Monocotyledons, and (2) Dicotyledons — with 
the distinctions between which the student is already suffi- 
ciently familiar. The Phanerogamia constitute the sub- 
kingdom B — sexual (or flowering) — in the classification of 
Bindley, and Division A of the second natural system 
epitomized. 

It will most probably be found by the student advantageous 
to have a form of direction for the systematic observation 
of plants. The following outline of a plan practically service- 
able, if it does not supply, may suggest, what to observe and 
note in botanical study: — (1) Habitat — place of (natural) 
growth and the character of it; (2) root, if any — of what 
kind; (3) stem— general character, whether simple or branched, 
erect or twining, &c. ; (4) buds and axil-branches — how and 
when formed; (5) leaves — their duration, position, arrange- 
ment, insertion, division (simple or compound), composition, 
form, margin (and its various characteristics), whether stipu- 
late or exstipulate, mode of vernation and venation; (6) 
inflorescence— spiked, racemed, pannicled, umbeled, forming 
into a head or a corymb, &c.; (7) bracteal appendages — 
bract, bracteoles, involucre— single or many whoiied ; (8) 
flower — peculiarities of calyx, corolla, and aestivation; 
stamens (anther, pollen, filament), pistils, ovary, disc, recep- 
tacle, whether the flower is regular or irregular, unisexual or 
bisexual, style, stigma, placentation, axile or parietal; (9) 
fruit— pericarp and seed, indehiscent or dehiscent, testa, 
albumen, embryo, fertilization; (10) surface coverings and 
appendages of plants — protective, defensive, attractive, 
nutritive, or scansorial. Either in a botanical note-book or 
in an herbarium, such particulars as can be entered on the 
points suggested should be carefully set down, with the date of 
gathering attached, and any special circumstances attend- 
ing it. The habit of careful observation, distinctness of 
statement, and accuracy of description is one which botany 
affords special scope for acquiring. The more specific and 
technically precise the terms employed the more likely are 
the notes to he of future value. 

The endeavour made in the foregoing chapters of these 
lessons on Botany to awaken a popular interest in the pheno- 
mena of the vegetable kingdom, and to impart in a plain, and 
in some measure, an informal way, a fair knowledge of the 
general facts of plant-life, will not, it is hoped, be found satis- 
fying but stimulating. The varied forms, the attractive beauty, 
the numerous uses, the important products, the wise arrange- 
ments, and the endless sources of interest which “ Nature’s 
favourite children” bring before the student’s mind have been 
indicated; but have not been — can they, indeed, ever be? — 
fully noted and explained. The methodical study of botany 
implies a great deal more than we have been able to over- 
take. We have supplied such elementary statements regard- 
ing the nature and number of the primary organs of plants, 
their relative uses, special positions, peculiar tissues, usual 
arrangements, and general results, as seemed to be necessary 
for the information of those who desired to observe vegetable 
growth. It has been our aim to explain the order and manner 
in which the various parts of plants develop, and the means and 
mode of their multiplication. The functions plants fulfil, the 
products they supply^ the fruits they yield, the purposes they 




subserve, the changes they undergo, the charms they possess, 
the pleasures they impart, the care they need, and the “ over- 
payment of delight” they return for it, as well as the mission 
of the wayside and woodland wildings of creation to cheer, 
refresh, and gratify, have, to some extent, engaged our atten- 
tion. But scientific botany leads far beyond these limits. 
Botany investigates the organization (i<?. the form, structure, 
and functions) of plants; hut ranging far more widely, it in- 
cludes in its range everything relating to the vegetable king- 
dom — living or fossil. It claims as within its scope all the 
plants which the earth nourishes — from lichen or moss to 
forest-giant, and inquires concerning their distribution over 
the globe now and in previous periods. It accepts as its 
proper task the arrangement, classification, and naming of all 
vegetable productions, and takes under its comprehensive 
view the external forms, the special functions, and the known 
(or possible) uses of plants. It examines the simple cell in 
which vegetation originates, and follows the course of its 
development until its full maturity is reached; the tissues 
which compose the different organs of plants from their 
minutest structure to their mightiest manifestations, and the 
relations which subsist not only between each part of the 
vegetable economy, but among all the myriad members of the 
vegetable world — whether existent now or found in fossil 
forms “after the flight of untold centuries.” A theme so 
vast as this outsweeps the space — and far exceeds the power 
— devoted to this popular statement and review of such of 
the teachings of botany as could be made interesting, plain, 
instructive, and if possible stimulating to the general reader 
and the inquiring student. We trust, at least, that the 
perusal of the pages allotted to the consideration of this 
subject shall add fresh interest to wayside and hedgerow, 
copse and dingle, mead and glade, moorland and sylvan 
scene, garden and forest, valley-course and mountain crevice, 
orchard and field, park and lawn, the cottage-plot and the 
sacred turf of the graveyard. In one and all of these 


“ ’Tis wise to let the touch of Nature thrill 
Through the full heart,” 


where plants of any kind bring glad sensations, sweet remem- 
brances, the measureless content of associations of growth, 
gift, fruitage, and merriment — while conning the lessons 
taught by those inquiring thinkers who read creation’s 
varied page with living feeling — lessons which show men 
that those myriad vegetable products, 


‘ From the first hud, whose verdant head 
The winter’s lingering tempest braves, 

To those which, mid the foliage dead, 

Sink latest to their annual graves, 

Are all for use, for health, or pleasure given : — 

All speak in various ways the bounteous baud of Heaven.” 
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FBOM LEIBNITZ TO KANT, ANB LESSING TO RIOHTEE. 


Shortly after the reformer’s death the intellectual excite- 
ment of the Lutheran era degenerated into civil and ecclesias- 
tical strife. The vigour, originality, and individuality of that 
period of earnestness passed away. Literature was manufac- 
tured in associations. Imitation and conventionality coalesced 
into clubs and unions, and mediocrity exaggerated itself into 
notoriety. Poets ceased, and poetasters increased. Opitz 
(1597“1639) was greeted as the Virgil of Germany, and 
excused himself when charged with cowardice by saying he 
acted “ like his model-poet Horace.” Hoffmanns-Waldau 
(1618-79) and Lohenstein (1635-83) took to French fashions 
of thought and expression, and along with Gunther and 
Wernecke held the leading places in the literary sect known 
as “ the second Silesian school of poetry.” Of course, the 
succession of incidents leading to, culminating in, and result- 
ing from the Thirty Years’ War' (1618-48), had consider- 
able influence in producing this lamentable unletteredness. 
The materials for Schiller’s History and the Wallenstein trage- 
dies were only then accumulating. Social and political life in 
those times did not seem poetic, and unfortunately the scholars 
of that age did not think German a language of sufficient 
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gravity and grace to give adequate expression to the products 
ol polite literature. Out of the list of these tedious and 
pedantic writers, we may first name Hans M. Moscherosch 
( 1600 - 69 ), author of a coarse, humorous novel, “Philanders von 
Sitteuwald;” 8. Greifenson, whose satiric “ Simplicissimus 
(1669) is a sort of German “Gil Bias;” Barthold Brockes 
(1680-1747), who had the good sense to introduce Pope’s 
“ Essay on Man ” and Thomson’s “ Seasons ” to German readers ; 
and Balthasar Schupp (1610-61), who endeavoured then to 
show “ that even our homely mother-tongue can be turned to 
very polite uses,” despite the practice of the learned and 
Latinized. One world-known name must not be omitted — 
that of Gottfried W. Leibnitz (1646-1716). His chief works 
—those which have affected the mental history of the race — 
are not, we admit, composed in his own land’s language, nor 
are those which are written in German distinguished by 
clearness and elegance. In 1838-40 E. Guhrauer collected and 
edited the German works of this illustrious thinker-founder 
of the Berlin Academy of Science, jurist, mathematician, his- 
torian, metaphysician, the most erudite of modern philosophers, 
and the father of German speculative science. It says much 
for the man of piercing intellect and tireless industry, who 
wrote as a master not only the classical languages, but many 
of the tongues of Europe, and was held in estimation as an 
intellectual potentate throughout the bounds of civilization, 
that he taught in his native language the practical common- 
sense of life, and gave in his German works such thoughts as 
these: — “ Happiness consists in a true and harmonious develop- 
ment of all the faculties of our nature, and unhappiness may 
be regarded as originating in some disease in, or injury of, 
our life-powers, in consequence of which their unity of action 
is interrupted; pleasure, like our daily diet, must be regulated 
by reason; the joy which springs from internal harmony and 
order, enlightened reason, and love of goodness, prepares us 
for the enjoyment of the general harmony and beauty of the 
universe; in concord with ourselves and with the universe in 
which we live, true happiness is found; when we remember 
that the soul is immortal, and that all goodness in this world 
produces results in the world to come, we see at once that 
the happiness which springs from wisdom and goodness is 
indescribably grand and glorious.” Such words as these, 
much more than mental theories and logical investigations 
and discussions of an abstruse character regarding monads, 
ultimate atoms, sufficient reason, and contradiction, moved 
the minds of the men of the fatherland. 

But even those principles of “ pre-established harmony” — as 
the bridge across which we pass from the appearances of space 
and time to the realities of immensity and activity — were 
brought within the domain of German thought by the great 
drill-sergeant of philosophy and ready-reckoner of science, 
Christian von Wolf (1679-1754), who expounded them in the 
vernacular. He “ was recognized at that time as the second 
greater Leibnitz and head-philosopher of Nature who, by 
mathematical method, had, as it were, taken Nature in the 
fact and illuminated everything;” and had, as Frederick 
the Great when Grown Prince said, “ carried light into the 
darkest places of metaphysics.” His “ Vernunftige Gedan- 
ken von den Kraften des Menschlichen Terstandes,” and his 
academical “ Philosophia Eationalis Logica,” exhibit great 
methodical skill, indefatigable industry, and application. 
Wolf dexterously dovetails an idea of Locke with a statement 
of Leibnitz, brings an aphorism of Bacon into harmony with 
a theorem of Spinoza or a determination of Descartes. 
Philosophy with him me^ns the perception of the rational 
grounds, and therefore the causes of existing things and of 
the changes possible in them. His systematization of the 
Leibnitz speculations, known as the Leibnitzo-Wolfian Philo- 
sophy, became the accepted doctrine of thinkers in many 
lands. Johann J. Engel presented philosophy in a popular 
form in “ Der Philosoph fiir die Welt” — which is the exposi- 
tion of the views held at this period on the educational 
value of the investigations instituted into the operations of 
mind and the forms of expression best suited to man’s needs. 
Some comedies of his, vital with racy dialogue, were justly 
popular as stage plays ; but “ Herr Lorenz Stark ” (1801), 
a novel, in its simplicity and homely moral influence, holds 
rank as the German “ Yicar of Wakefield.” 


Germany, building itself up by self-energized exertion Into 
strength of race, naturally yearned also to build up a strong- 
minded people, whose language, thought, and interests would 
be national, and whose culture would be based on a literature 
and philosophy of home-growth, appealing to the aspirations 
of an independently embodied people. To act on the masses 
it was necessary to have a vernacular free from the Gallomania 
and so-called refinement of the capital of “!e Grand Mon- 
arque,” and pervaded by the genuine German Volhsmeiminff. 
To speak one’s own language must have a salutary influence 
on patriotic sentiment. Frederick the Great, Carlyle’s hero 
and the chief war-leader in the middle of the eighteenth cen- 
tury, furnished the poets of Ms time with a splendid subject 
for flattering odes, gave rise to a series of battle-songs, and 
supplied many incidents claiming the transfiguring touch of 
the popular bard. By the influence of his royal patronage 
he encouraged the development of science, art, and scholar- 
ship. His warlike achievements, the aspirations they ex- 
cited, and the mental activity they aroused, assisted much in 
influencing literary efforts; but personally he did very little 
to advance and improve the national literature, as aU his 
predilections were in favour of French forms of letters and 
languages. In conversation he spoke sometimes German, 
sometimes French — whichever seemed to afford the strong- 
est expression. “ He had,” says Carlyle, “ learned the art of 
speech from those old French governesses and in those old 
and new French books of his.” His wish that French litera- 
ture should alone be cultivated in Germany, and his project 
of making Berlin another Paris, caused Schiller to complain 
that “ the German Muse ” was — 

“Scorned by her country’s greatest son, 

I Thrust from the mighty Frederick’s throne, 

Unskilled her worth to prize.” 

“Certain enough it is” that Voltaire was Frederick’s 
“supreme in literature,” his “chief thinker in the world; un- 
officially the chief preacher, prophet, and priest of this working 
king;” and this German king’s first book, “ Anti-Machiavel,” 
in French, edited by Voltaire, in September, 1740, was wel- 
comed with such applauses as are now incredible. “ Ten 
years later “ Les (Euvres {po4tiqnes) du Philosophe de Sans- 
Souci,” were printed in three thinnish quartos. This notable 
hero- king- philosopher, statesman, and historian, as the 
twenty-one volumes of his published works sliow, can advance 
a fair claim to literary distinction; but though he was a 
Prussian h&nig^ and in his own way, too, a 'oaterlands freund^ 
he must be ranked rather as a French than a German 
author. His intellectual Mas was in this respect anti- Teutonic. 
It was well for Germany that Lessing exerted his Herculean 
intellectual powers against the foreign influences which op- 
pressed and bewildered so many of his predecessors, and 
would have deprived the literature of his native land of its 
national character and that purposeful power which the 
vernacular of a race exercises over the souls of a people. 

Johann J. Breitinger (1701-1776) was born at Ziirich, and 
died there. Besides composing “ An Attempt to compare the 
German Poets with those of Greece and Rome,” he translated 
several of Cicero’s writings successfully, and added some sweet 
songs attuned to the music of his native land, 

“ Where Father Khine in early youth is seen.” 

Johann G. Gottsched (1700-1744) was a sound grammarian 
of the German language, but somewhat unduly assumed the 
position of the reigning king of German literature — for the 
time being. For example, Frederick the Great told how, in 
talking with him once, he spoke of the advantage of the 
French in being able to use a word in a complex signification 
for which they had in German to scrape together several dif- 
ferent expressions, when Gottsched imperially replied : 
moUcn mir nod) madden 1 (That shall we have mended I) 
As the head of the Leipzig school, which was under French 
influence, Gottsched maintained a long controversy against 
Johann J. Bodmer, who held a chief place in the Zurich 
school, and was inspired by admiration of English writers. 
The fray waged by the Gottschedians and the Bodmerians 
was carried on with considerable spirit and noise. Out of it 
grew the distinction of styles known in Germany as the classic 
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and the romantic. Gottsched is pedantic, and being deficient 
In tact, skfil, and genius to give his erudition life, became a 
styhst rather than an inspirer. He lectured on “ The Theory 
of Literary Art,’’ and exemplified his tenets by paraphrasing 
(one can scarcely call it translating) Addison’s “ Cato ” and 
Racine’s “ Iphigenie.” His poems show little ideal power. 

Bodmer (1698-1783), his opponent, wished to infuse the 
spirit of antique literature into Germany, and as a model of 
the style in which imagination and emotion are both expressed 
and stirred, he translated Milton’s “ Paradise Lost.” This 
he next proceeded to imitate in Die Noachiade,” the lumber- 
ing hexameters of which, though sometimes vigorous, were 
not always harmonious. He accomplished more good by the 
republication of specimens of ancient poetry than by his own 
productions, and he excited others to aim at excellence, 
though he did not reach it himself. He opposed his “ Prin- 
ciples of the German Tongue ” to those of Gottsched. 

Albrecht von Haller (1708-77) was at once anatomist, 
physiologist, botanist, and poet. He was professor of medi- 
cine at Gottingen and president of the Academy of Science. 
The Emperor Francis I. ennobled him in recognition of 
Ms genius and attainments. His poems abound in original 
Ideas, his verse is harmonious, and his employment of the 
vernacular pleasing. “ Die Alpen,” a descriptive poem written 
during a tour among their striking scenery, is his best produc- 
tion. His smaller poems and some of his didactic pieces show 
power and pathos. Schiller says: “ Haller is great, bold, im- 
petuous, and sublime, but that which constitutes the essence 
and reality of beauty, it has not in his poems been his for- 
tune to attain.” 

Friedrich von Hagedorn (1708-54), who dwelt some time 
in England and studied many of the works of its best writers, 
is as a lyric poet easy and graceful, as a fabulist full of simple 
sprightly fancies, and as an epigrammatist lively, witty, and 
skilful His style is refined, yet popular and characteristic. 
Of his “Johann der Seifensieder ” (Soapboiler) the excellence 
is acknowledged on all hands. Justus F. W. Zachari^ 
(1726-77) held the office of professor of poetry. He translated 
Milton’s “Paradise Lost,” imitated Thomson’s “Seasons” in his 
“Tageszeiten,” a beautiful descriptive poem, only equalled in 
tenderness and grace by his “ Die Tier Stufen des Weiblichen I 
Alters,” in which the four eras of woman have been so sketched ^ 
as to win much admiration. His satire, in “ Der Renomist,” 
of the bully-roisterer of the universities is particularly strong. 
The comicality of “ Das Schnupftuch ” is pleasant, his parody 
on the “ Rape of the Lock ” is smart, and perhaps we had 
better not mention “ Der Murner in der Holle.” 0. F. Weisse 
(1726-1804) wrote with dignity and elegance. As a drama- 
tist his “ Jean Galas,” a tragedy, is gcod, and so are several 
of his lighter comedies, “ Der Kinderfreund ” and its sequel 
“ Der Briefwechsel ” form the chief pillars of his reputation. 
G. W. Rabener (1714-71), for his sound views on education, 
the pith of his sarcasm, the cheerfulness of his humour, and 
the correctness of his style, is worthy of the highest praise. 
There is a fund of wit and humour in his “ Das Deutsche 
Worterhuch,” “Klims Todtenliste,” “Das Madchens Yon 
Ersten April,” &c. Christian F. Gellert (1715-69) brought 
with him from the little town of Heinichen among the 
Saxon mountains the indomitable spirit of industry which 
led him into the chair of philosophy in Leipzig. He was a 
popular moralist, and his “Fabein und Erzahlungen” won 
him a wide reputation. His “Swedish Countess,” a novel, 
is readable and interesting. Some odes and songs are 
found in collections still, but his dramas do not keep the 
stage. His whole works were published in 1770. Simple in 
manners and shy in disposition, he acquired the friendly 
favour of Frederick the Great, who found Mm “ quite a dif- 
ferent sort of man from Gottsched ” — “ the most reasonable 
of all German literary men.” Of him we give the following 
example - 
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Johann W. Gleim (1719-1803), by goodness of heart 
and pleasantness of manner won the name of “Vater” Gleim. 
This very good effervescent creature became canon of Halber- 
stadt, and wrote many fables, epistles, and epigrams, although 
he devoted his efforts mainly to didactic poems. Of these 
“ Halladat,” or “ Das Rothe Band ” is the foremost in value. 
It treats, in the first section, of God and his claims to rever- 
ential worship, and in the second part on the mutual duties 
of men. The patriotic ardour with which he sounded the 
war-note of the Great Frederick’s age in his “Preussische 
Kriegsleider eines Grenadiers ” was then unrivalled in thrilling 
effect. Gleim was the originator of a literary club at Hal- 
berstadt, among whose members were Johann P. Uz (1720- 
96), who modelled his style on Horace. 

J. Gotthold Ephraim Lessing (1729-1781) originated a 
finer form of mellifluous prose and produced a more distinctly 
vernacular Saxon poetry than had been common in Germany. 
He agreed with Klopstock, the elder Schlegels, Nicolai, 
Mendelssohn, and many others that German should take a 
native form and receive a national culture. Born at Oamenz, 
a clergyman’s son, a student of theology, he found in drama- 
tic writing an outlet for his skill in letters and his mental 
powers. He disliked the soulless, artificial mannerisms which 
were prevalent, and being a profound philologist he proceeded 
with indefatigable zeal, as antiquary, historian, fabulist, 
dramatist, art critic, and poet, with wondrous versatility, 
depth of thought, and soundness of learning, to replenish the 
minds of his countrymen with works of all kinds distinguished 
for purity of style, wit, wisdom, and geniality such as Ger- 
many had never before in similar variety been provided with. 
Lessing was in philosophy a Leibnitzian, with a soupgon of 
Spinozism to give it a mystical relish. His “ Irziehung des 
Menschengeschlechts” has been most effective in turning men’s 
minds to consider the true end of mental discipline. He pre- 
ferred the active search for truth as a vital exertion of faculty 
to the gift of the actual and assured possession of it passively 
received and employed; thought, thinking, willing, and creat- 
ing are identical in God. He points out that the first period of 
human history is one in which, like a child, the race looks for 
immediate enjoyment; the second, when love of fame, honour, 
and future good move men ; and the third, that in which the 
sense of duty becomes paramount. By him both the critical 
and the rational philosophy of Germany were stirred. Fol- 
lowing Lillo as a prose playwright, he produced “Miss Sara 
Sampson,” adopted the story of Virginia in his fine “ Emilie 
Galotti,” at Breslau, under military influence, produced 
“Minna von Barnhelm,” and crowned Ms dramatic fame by 
Ms unmatched “ Nathan der Weise.” In what Goethe called 
“the splendid thought” of the Laokoon he “illuminated as 
by a lightning flash ” the whole relations of art, imagination, 
esthetics, and poetry. Lessing, with the serene brave dignity 
of a thinker, having resolved that Europe should be com- 
pelled to recognize Germany as an integrant force among its 
races, went on, like Frederick in politics, restlessly and resist- 
lessly to the struggle which taught the Teutons self-respect- 
ing independence of thought and expression, and was, indeed, 
as Carlyle says, “a writer of books which have turned out to 
have truth in them,” and to have had a singularly stimulat- 
ing effect on men and events. 

In this ori^nal development of German literature Lessing 
had as a coadjutor his friend Moses Mendelssohn, “ the Jewish 
Socrates” (1729-86), who taught that religion was designed 
to regulate practice, and that the belief in the being of God 
and the immortality of the soul had not only a foundation in 
faith and reason, but exerted a reformatory effect on personal 
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life. The true ideal of religion is not conformity in, but freedom 
0 / belief. In the faculty of approval, we have the link between 
intelligence and aspiration. His Phsedon” is eclectic in the 
finest sense. Johann Caspar Lavater (1741-1801) was not 
only the inventor of physiognomy, “ the art to find the mind’s 
construction in the face,” of which King Duncan had doubts, 
though Lady Macbeth looked on it “ as a book where men 
may read strange matters;” but also a poet of the people 
whose Schweizeriieder caught the heart, and whose “ Jesus 
Messias ” may be read even after Klopstock. He was en- 
dowed with mystic mesmeric power, but, while rebuking some 
soldiers for unruly conduct in Zurich, was shot by a french 
grenadier. Lavater and J ohann G. von Zimmermann (1728- 
1795), author of “Ueber die Einsamkeit,” once “famed all 
over the world,” were regarded as the Coryphsei of German 
literature in Frederick’s time. The hypochondriac discourser 
“ On Solitude ” was a physician “ of fine graceful intellect, 
high proud feelings, and tender sensibilities,” with ‘*an 
immense conceit of himself, and generally too thin a skin for 
the world,” He was an adept flatterer and greedy of official 
titles and decorations. His other works were on “ Experience 
in Medicine,” “ National Pride,” the “ Biography of Haller,” 
a poem on the earthquake at Lisbon, and many essays. He 
was the subject of a mental malady at last, but he averred 
“I -have lived the life of a man who is desirous to live even 
after his death.” 

Johann G, Herder was born at Mohrungen, 26th August, 
1744. His father was an assistant schoolmaster, and neither 
circumstances nor educational advantages were in his favour. 
By the kindness of a clergyman, Trescho, he got the use of 
books and lessons in Greek and Latin with his sons. A 
Eussian surgeon took him to Konigsberg, where he became 
intimate with and an admirer of Kant and his speculations. 
He was made teacher of philosophy and Latin in Frederick’s 
College. In 1765 he got the headmastership of a school in 
Riga, with a preachership annexed. Herder having studied 
Lessing and Winckelmann, went over to Eclecticism. He 
subsequently travelled through France and Italy with the 
Prince of Holstein-Culm. At Strasburg he formed a friend- 
ship with Goethe, who gained for him the appointment of 
court preacher at Weimar. Here Herder, honoured, popular, 
and useful, lived, and died 18th December, 1803. His master- 
piece is liis work on the “ Philosophy ot History.” He had 
the sympathetic gift of identifying himself with the spirit and 
character of other nations, and .hence the value of his essay 
on the “ Spirit of Hebrew Poetry,” and the geniality and 
attractiveness of his “ Voices of the People, or Popular Ballads 
of Many Nations” (1778), in which Scandinavian legends, 
Spanish ballads, Hindu fables, Scottish songs, receive such a 
reproduction as shows loving insight and hearty appreciation. 
He was less an original thinker than an expositor. Having 
a rude mass of thought given him he could sculpture it into 
the most approved national forms, or carve upon it the most 
delicate tracery of patriotic life. His parables, fables, legends, 
and traditions are feeble and cold, his “Kritische Walder” 
is considerate and striking, “Der Cid” — seventy romances 
in varying verse and metre, on the fortunes of the Spanish 
hero — ^is splendid, and his religious writings show great concern 
for the spiritual development of the soul. In all points Jean 
Paul Richter was right : “ Herder was no poet, he was some- 
thing far more sublime and better than a poet; he was him- 
self a poem—an Indo-Greek epic fashioned by one of the 
purest gods.” 

In Hood’s vivid poem “The Dream of Eugene Aram,” 
the innocent schoolboy of Lynn says, it is “ The Death of 
Abel,” and some readers require to have this statement anno- 
tated thus: — The reference is to a novel characterized by 
taste and talent, translated by Mrs, Collyer from the German 
of Solomon Gesner, and then held in great favour by the re- 
ligious world. The allusion is slightly anachronistic: GesneFs 
“ Tod Abels ” appeared in 1758; “ Aram” was executed 1759 ; 
Oollyeris version appeared in 1761. Gesneris tale has, in- 
deed, rather undeservedly fallen into dimness, but it possesses 
a quaint charm, and a peculiar interest is imparted in it to the 
dbaracter of Mehala, Cain’s wife, and to the manners and 
sentiments of patriarchal life. The author was born in Zurich, 
1780, and died there 1788. He gained distinction as a painter, 


engraver, poet, and novelist. His “ Idyllen” take fair rank 
amon^ pastoral poems. In “ Der Erste Schiffer” Gesner 
ingeniously attributes to Love the invention of navigation, 

“ Daphnis” was suggested to him by Amyot’s oft-reprinted 
version of Longus, the sophist’s love- eclogue. “ Evand ” and 
“ Erastus” are two dramatic poems, tender and elegant. A 
sunshiny disposition, graceful wit, and knowledge of the 
picturesque, appear in “ Briefe fiber die Landschaf tsmalerei ” 
^772). 

In the year just mentioned, 1772, a number of literary 
enthusiasts associated as the Gottinger Poetic Club or Hain- 
bund. Of this Bardenbund, G. A. Bfirger (1748) was the 
chief spirit. The most winning and celebrated poems of Der 
Volksffiehter are his vivid and weird “Leonora” (1775), known 
if not in many other forms, to everybody in Scott’s (1795) 

“ William and Helen;” “Der Wilde Jager,” dashing, daring, 
and graphic, given in Scott’s thin quarto (1796) as “ The 
Chase;” “ Die Weiber von Weiusherg,” “ Das Lied von 
Braven Manne,” “Der Kaiser und der Abt,” are all estab- 
lished favourites. His version of Homer is fresh but manner- 
istic. Bfirger died a poor poet, 18th June, 1794. Other 
members of this Hainbiind were Johann H. Voss, Ludwig 
H. C. Holty, Johann A. Leisewitz, F. W. Gotter, the two 
Counts Stolberg, Cramer, Miller, Wehrs, and others. 

The father-in-law of Christoph F. Perthes, one of the most 
distinguished booksellers in Germany, was also a member of 
the Gottinger Bardenbund. This was Matthias Claudius 
(1743-1815), editor of Ber WandBltchef BoU^ whose “ Das 
Schatzkastelein” is a miscellany of droll, merry, wise, versa- 
tile, and wlksthumlich papers, intended to convey instruction 
and suasion to the people. He put many popular notions 
into rhyming verse, and has added to Germany’s proverb 
about travellers’ tales, the lines — 

'' SSScnn jemanb cine SReifc t^ut 
!ann er mag crjd^lcn.'' 

Christian F. D. Schubart (1739-91 ), preacher, orator, author, 
musician, and journalist, had an ardent ingenious rhetorical 
intellect. In “Die Deustche Chronik” he advocated freedom 
so boldly that the duke-regnant of Wfirteinberg put him in 
prison (1777), and there during ten years he languished un- 
tried. During his captivity he wrote his “ Der Ewige Jude,” 
which became suggestive to Shelley, Eugene Sue, and many 
others. Arnold Ebert (1723-95) was seized with the 
epidemic Anglomania. Macpherson’s “ Ossian ” and Young’s 
“ Night Thoughts,” with their magniloquent and rhapsodical 
phraseology, enraptured him, and he reproduced them, with 
all their faultiness exaggerated. He did greater service when 
I he introduced the long-drawn-out novels of Richardson to 
German readers, and njade them charm even the psychologic 
intellect of Kant. Friedrich G. Klopstock (1724-1803), 
fired by the muse of Milton to enrich German literature 
with a Christian epic, “ rushed in ” where angels stand far ofi 
in hushed amaze to twang his harp among the mysteries within 
which the Messiah is enveiled. He began his supernatural 
song in 1748, and a quarter of a century expired before it 
was concluded. Menzel calls him the German Homer, and 
by this poem — which has been translated into English both 
by G. Egerstorf and by H. H. Milman — as well as by his 
“ Hermanz und Thusnelda,” he certainly took a strong hold 
of the heart of the Teutonic people. He aided greatly in the 
improvement of German style. Goethe said that “in this 
matter he was far ahead of his time; but the times were now 
far ahead of him.” We can scarcely recommend the perusal 
of the whole poem; but several portions will form excellent 
German studies; e.y. the examination of Jesus before the 
High Priest, IV,; the description of the early Christians, 
X; the death of Mary, XII.; the resurrection, XII.; the 
forty days ending with the ascension, XIX.; as well as 
the ode “ An Dem Erloser,” which he wrote on the conclu- 
sion of his pleasing and pious toil. It is impossible to doubt 
that Klopstock’s power flashed into the cold thoughts and 
staid customs of the imaginative people who were being 
brought under French sceptical influences a surprisingly 
penetrating light, and that though now we may tMnk his idea 
of poetry bad, he stimulated the German muse to seek and 
to sustain freedom from the restraining fetters of Erencb 
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rhymes and rhythm. The views contained in Klopstock’s 
“ Geiehrtenrepubiik ” (1774), impressed, Goethe, influenced 
Claudius, and affected Voss, while they imparted to the 
reader a new zest for the poetry of nature. 

Wolfgang Menzel characterizes Christoph Martin Wieland 
(1733-1813) as ‘Va genius overflowing with fascination, 
jests, dashes of humour, and sallies of wit in inexhaiist-' 
ible measure,” and Goethe states that ‘‘all Northern Ger- 
many is indebted to Wieland for its literary style.”- He 
has, indeed, the power of pleasing, his style is easy, grace- 
ful, and ornate, his adaptation of phrase to thought is 
felicitous, and both his industry and versatility are wonderful. 
He has draped, somewhat stiffly, the dramas of Shakespeare in 
German, transformed Horace^s odes into happy verse, given 
Cicero’s letters and Lucian’s dialogues a Germanic form, 
and imitated Bon Quixote exquisitely in “Bon Silvio von 
Eosalva,” in which the episode of Prinz Beribinker is highly 
amusing. His patriotic poem “ Arminius ” delighted Bodmer, 
and under that critic’s influence he composed “ Ber Gepriifte 
Abraham.” His attempts at the drama, in “ Lady Johanna 
Gray,” “Clementine von Poretta,”and “Pandora,” a comedy, 
were not very successful. Five books of an epic on Cyrus (never 
completed), the beautiful story of “ Araspes and Panthea,” 
and the most celebrated of his novels, “Agathon,” to which 
self-portraiture adds zest, were written in Berne. In his native 
town, Biberach, he composed his poetical “Undine,” his story 
“KomischeErzahlungen,” “Idris and Zenide,” an over-elabor- 
ated romantic poem in five cantos; “ Musarion,” a philosophy 
of the Graces, and many other works, some of them too loose, 
florid, and frivolous — too much after the style of the age of 
Louis XV. After his marriage, and when he had become pro- 
fessor of philosophy at Erfurt, his eroticism was subdued. He 
quizzed Eousseau in his novel, “Koxhox und Kikequetzel,” and 
in his “Ber Goldene Spiegel” he set forth some lessons drawn 
from history for the rulers of mankind. Called to Weimar as 
tutor to the sons of the Buchess Amalie he established Der 
Deutsche Mercur, and not long afterwards Goethe, in his 
farce “Gfltter, Helden, und Wieland,” opposed his views. 
Through this incident Weimar became the home of Goethe. 
The best of all Wieland’s poetical productions, a worthy 
German classic, is “ Oberon,” in twelve cantos. He has not 
acquired such a predominant power over the German mind 
as Lessing or Richter, but it must be admitted that he 
did a great deal to commend the use of the vernacular to the 
higher classes in German society, and beneficially counter- 
poised the tendency to transcendentalism which Klopstock 
and his school introduced into poetic literature. 

Johann K. A. Musaeus (1735-87) wrote satirical novels 
and legendary tales, and his Volksmahrchen form delight- 
fully entertaining reading. The great name among the early 
writers of the familien romance is that of Johann H. Jung 
[Stilling] (1740-1817), son of a poor tailor near Nassau, who 
forsook the needle for the pen, studied medicine, and gained 
renown as an oculist. His autobiography is so realistic, sim- 
ple, and true tliat it is quite a prose idyl. His subsequent 
religio-mystic novels — e.g, “ Bas Heimweh,” “ Bie Geschichte 
des Herrn von Morgenthau” — are earnestly pious and fairly 
interesting. He wrote also occasional verse. August H. J. 
Lafontaine (1756-1831), a Brunswicker, supplied readers 
with an immense number of domestic novels. Aug. T. Meiss- 
ner (1753-1807), a historical novelist, wrote in a polished 
and ornate style “ Masaniello,” “Bianca Capello,” “Alci- 
biades”, and a good many Skizzen which gratified the pub- 
lic. “ Bie Reise nach Braunschweig,” by Adolf von Krugge 
(1752 --96), is a racy story, rich in humour and practical good 
sense. T. G. Hippel (1741-96) was, as Kant said, “ a writer 
ready at inventing plots and excellent at working them out.” 
He is pathetic and satiric by turns, and yet quite quiet and 
unfussy even in his funniest phases. His “ Lebenslaufe ” 
(1778) and “Kreuz und Querziige” (1783) are carried out 
with a rare truth to life when dealing with the palpable and 
the familiar. The effect of the humour of his treatise “ Ueber 
die Ehe ” is heightened by knowing that he was a bachelor 
never ennoosed in wedlock. To him succeeds the sage of 
Wunsiedel, Johann Paul F. Richter (1763-1825), “Ber 
Einzige.” Unsystematic, eccentric, suggestive, acute, with 
style, thought, pathos, humour all his own, the unborrowed 


materials of a singular mind which had strange experiences, he 
has become one of the most celebrated of German writers. 
He is a philosopher in spite of himself, and whether he reflects 
narrates, or describes, poetic imagination, grotesque humour 
important thought, and quaint expression issue all at once 
from the flowing fountains of his strangely endowed mind. 
What can one tell of his sixty volumes, or how name even 
the most meritorious of his works, or note the different 
characters of each? Luckily we may refer our readers to 
Carlyle’s “Essays” for a trustworthy notice of the life, writings, 
and genius of the hungry glutton of books, poor to foodless- 
ness, unpaid debts, and unsold boots, who struggled on against 
all miseries in this life into an enduring fame, and through a 
life on which honour glowed, and comfort, half-ashamed, at 
last consented to smile — though in his later years bereave- 
ment came, physical powers decayed, and blindness darkened 
the once clear eye. His introduction to “ ^Esthetics ” (1804) 
and “Levana, a Treatise on Education,” are pretty gravely 
philosophical. His “ Kampanerthal,” a novel, interprets Kant 
on Immortality, but “Titan” overflows with inventiveness 
and strange, weird, wayward humour. “ Flegeljahre ” (Wild 
Oats) is shrewd, fresh, distinctive; “Ber Komet,” “Quintus 
Fixlein,” “ Jubelsenior,” present far-glancing thoughts, sar- 
castic humour, and grotesquely sportive fancies. His “ Flower, 
Fruit, and Thorn Pieces,” which might form a general title to 
his entire works, will give the reader a fair idea of his general 
manner — especially of his exquisite schwarmerd. “ Hes- 
perus ” requires a fluent knowledge of German. 

F. von Matthisson was born at Hohendodeleben, near Mag- 
deburg, 1761, educated at Klosterbergen, and studied theology 
at Halle. He became a teacher at Bessau, travelled as a 
tutor and as reader to the Princess of Anhalt-Bessau, and 
resided in Rome and Naples. The King of Wiirtemberg con- 
ferred a diploma of nobility on him in 1809. In 1812 he 
was installed chief librarian at Stuttgart, where he died in 
1831. He edited an elaborate German anthology, and by his 
own soft, winning, contemplative, and melancholy lyrics of 
love and friendship won a high place in public regard. Wie- 
land says, “Nature and the Muses have endowed Matthis- 
son with the happiest of all fairy gifts — that of interesting 
his readers in every circumstance he describes, as well as in 
every thought, wish, and imagination which arise in his mind;” 
while Schiller calls Mm “the apostle of a sterling loveliness 
of style.” His “Elysium” is his masterpiece, but the elegy 
“ Auf den Ruinen eines Bergschlosses ” is the most celebrated 
of his minor verses. His style was modelled on that of 
Thomas Gray, L. T. Kosegarten (1758-1818) furnished 
Germany with a spirited version of Gray’s “ Elegy,” composed 
a pleasing pastoral poem, “ Jucunde,” wrote idyls and legends, 
and produced some novels, of which that having the best 
reputation is “ Ida von Plessen.” His pathos seems to want 
reality, and his style is affected. His figures are waxenly 
fair, but less vital and real than they might have been. 

Christopher Aug. Tiedge (1752-1841) develops sublime and 
, profound ideas in pure and elegant forms, having the quality 
of vitality. His didactic poem, “Urania,” though despised by 
Goethe for formality and abstractness, contains some star- 
bright verses on God, immortality, human freedom, and re- 
ligion. His “ Frauenspiegel ” is commendable, and many of 
his minor productions — e.g. “Ber Abend,” “Bas Echo,” 
“ Blumen auf Grab eines Kindes,” <S5C. — are fluent, finished, 
and notable. 

One’s early recollections of Baron Munchausen are of thrill, 
wonderment, and incredulity. There was a German Baron, 
Adolphus Munchausen, many years privy-councillor of George 
II. as Elector of Hanover, who, according to Heyne, intro- 
duced freedom of thinking, feeling, and writing into the Uni- 
versity of Gottingen. But a lieutenant-colonel, Karl R, 
Miinchausea (1729-96), who extemporized his “ Ahentheuer ” 
to his friends, by whom they were readily printed, probably 
gave currency to the synonym for “ very marvellous stories 
indeed 1” a Miinchausenism. Burger edited several of the 
strange adventures of the splendid braggart in 1786, but the 
first collection was made in 1785 by Rudolph Eric Raspe, a 
German storekeeper in the Bolcoath mines in Cornwall, 1792, 
who interpolated many tales from Castiglione, Bildermann, 
Lange, and others, W. F. W. Jacobs (1764-1826), well known 
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as a philologist, is an extremely able noYelxst, wlio wrote in a 
classical style and infused genuine piety into his interesting and 
attractive tales, e.g. ^‘Rosaliens Nacklass,” “Die Feierabende 
inMeinau,” “Die beiden Marien,” dec. Ernst E. A. Hoffmann's 
genius is bizarre and fantastic, but he has the power of bring- 
ing delicious anxiety and excitement into the reader’s mind 
by Ms “ Nachstiicke,” “Sepharionsbruder,” &c. Benzel Stre- 
naii in his “Das goldene Kalb,” “Proteus,” “Titania,” &c., 
almost rivals Richter in amusing humour, tact, and power 
of invention and description, though Ms style seems quaint 
rather by awkwardness than by intention. Langbein’s ballads, 
romances, and tales are easy and racy, good-naturedly comic, 
though sometimes inartistic in their breadth. Among his 
rhymed pieces “Der Gastfreund,”“Die Rossdecke,”“Dasgrosse 
Loos,” were highly popular. Konrad G. Pfeffel (1736-1809), 
though he early became blind, acquired repute by fables, 
stories, epigrams, and lyrics. He is humorous, original, and 
naive. His drama “ Der Schatz ” was popular. F. Jacobi 
(1734-1819), besides being a philosopher who writes with 
warmth and clearness of Hume, Spinoza, dec., and controverts 
Kant’s idea that “ faith supplies no knowledge,” is also known 
as the author of the two philosophical novels “ Waldemar ” 
and “ Allwili’s Brlefsammlung” in a shrewd, animated, saga- 
cious style — which his countrymen call Platonic. Heinrich J. 
Campe (1746-1818), as a charming and instructive writer for 
the young, has earned the name of “ the German Berquin ” — 
for his “Swiss Family Robinson,” “Theophron,” “Die Ent- 
deckung von America,” dec., besides being distinguished as a 
scholastic, a dialectician, and a philosopher. 

It must be remembered that the political divisions of the 
Germanic States not only localized fame, but contracted the 
field of appeal and influence. They aroused and quickened 
rivalries, created coteries, and gave importance to Bunds. 
The effects of the great pre-revolutionary Aufklarung — with 
its opposition to faith and hostility to settled opinion, when 
originality and self-will were seeking influence, and a high 
sense of the benefits of education was making itself felt in Cen- 
tral Europe — Frederick kept in check, so far as politics went, 
but he allowed them to work away in the regions of thought, 
engaged with religion and literature. The Intellectual move- 
ment that swayed Berlin society had been occasioned by the 
ceaching of Rousseau, Voltaire, and B Eticyclof4die. It was 
Frankish, not Teutonic. All the eminent workers in German 
literature were more or less solitary — not stirred, possessed, or 
influenced by any widely extending national interests or poli- 
tical excitements. The German states were petty, and col- 
lective life for national ends had not permeated society with 
common principles resulting in community of thought. There : 
was no outlet in Germany for the efforts of genius, unless in 
the service, bureaucratic or military, of some of the courts 
of the jealous states of the numerous princes who held 
sway over narrow territories. Enlargement of aim and 
effort was possible only in imagination and in literature. 
Hence poetry was pursued as a pleasant social occupa- 
tion, imagination employed its energies in description or 
adventure, and letters were frittered away on the infinite per- 
mutations possible in the utterance of commonplace. For- 
merly the spirit of the Reformation had exercised an influ- 
ence arising from common sympathies, but political changes 
had broken up societies, and religious apathy had crept into 
the heart. Only in speculation was there a possibility of 
mental life. Hence the influence exercised by philosophy in 
Germany, and this explains the eagerness with which meta- 
physics was pursued, and enables us to comprehend the stir 
of thought evoked by Kant and his disciples and assailants, 
and the marvellous effects which have been produced in Ger- 
many by the doctrines of Fichte, Hegel, Schelling, &c. 

Kant, though he starts from the scepticism of Hume, had 
not escaped from the sensationalism of Locke and the over- 
mastering rationalizing idealism of Leibnitz, when he under- 
took the “Critique of Pure Reason.” Wolf could systematize 
and collect the ideas on God, nature, thought, and j&iith which 
Leibnitz expressed, but the fine ideal essence of the conceptive 
unity of man’s inner life and its harmony with the outer life 
of nature and the divine being of the Deity, was incapable of 
being captured in the network of mere syllogism. It could 
uot be made an examinable class-subject, for that must be 
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possessed by the mind as knowledge, not wisdom. Know- 
ledge is inventive of forms, wisdom is an incentive to look 
through and beyond, and therefore to disregard forms, If 
they are mere forms. To Kant philosophy’s first duty was 
criticism; thereafter construction would be possible. No 
expression of speculative science should contradict human 
experience. Only, therefore, by critical examination of ex- 
perience, as seen in the light of reason, could speculation be 
regulated and the data drawn from facts be rightly related 
in thought. Kant investigated (1) the sources of human 
knowledge, (2) the sphere of the possible in thought, and (3) 
the limits of reason. Consciousness cognizes, memory re- 
cognizes, and reason interprets facts. The relative nature 
and worth of knowledge are determined by the understanding, 
but the absolute of moral law, of self-legislative freedom, and 
of the divine existence, become known to and through the 
reason as truth and duty, beauty and virtue. Hitherto 
pMlosophy in Germany had been a thing apart from human 
life and interests; here it was brought home to men’s businesses 
and bosoms. Kant became the central figure in intellectual 
Europe. In Mm, the abstruse recluse, sitting quietly in his 
Konigsberg study, an example of simplicity in thought and 
naturalness in life, Germany found its hero — the one who 
united the race in idea, feeling, and aspiration ; for here was 
a distinctly German thing, which struck Europe and com- 
manded Teuton sympathy — a pMlosophy which, being at once 
a reasoned statement of the rights and duties, the functions, 
privileges, and position of man in the universe, included in its 
favourable regards the rights of nations as proclaimed by the 
American War, of individuals as advocated by the revolution- 
ists of France, of education as urged by Rousseau, and yet was 
true to the German monarchy and to the Reformation, to 
the state and the church, to individual man, and to the Divine 
Lawgiver in nature, nations, and conscience. Kant first 
really rationalized and nationalized the thought of Germany. 


ENGLISH GRAMMAR AND COMPOSITION. 
CHAPTER XIY. 

PAEAGRAPHINQ — THE OHIEE QUALITIES OF STYLE— -THE 
PRINCIPAL KINDS OP COMPOSITION. 

Words are combined into sentences, sentences into para- 
graphs, and paragraphs may either be arranged in sequence, 
or be divided into sections, chapters, or other divisions of 
the kind of composition in which the writer or speaker is 
engaged. The syntax of a sentence may be rigid, and when 
the requirements of grammatical order are strictly enforced 
the sentence is said to be periodic^ but when the language 
is less closely knit the sentence is said to be loose. In 
familiar speech, simple narrative, and on ordinary occasions, 
considerable looseness in structure is permitted; but well- 
compacted periods are requisite in dignified literary compo- 
sition. 

Sentences are usually built up into paragraphs. A con- 
nected series of sentences closely related to one another, 
referring to the same subject, and all tending towards the 
communication of one particular phase of a subject, con- 
stitute a paragraph. Every paragraph ought to take up one 
specific and particular topic, should set that forth plainly, 
fully, and with such a variety and attmetiveness as shall 
secure its being understood. Hence unity of purpose should 
rule over it, and from beginning to end not only continuity 
of idea, but progress in unfolding or explaining it should be 
made. Paragraphs should each possess a certain degree of 
completeness, and when they are properly arranged there 
ought to be no returning to the expression of the same 
specific point again, unless a fresh aspect of it is to be pre- 
sented or in a summarizing paragraph, where the various 
portions of the matter of discourse are to be brought together 
into one view. The qualities of paragraphs are distinctness, 
connectedness, coadaptation, and completeness in regard to 
the point taken and the view urged. The style of a para- 
graph should vary with the purpose and place it holds in 
the general plan. Introductory paragraphs should be plain 
yet interesting, progressive paragraphs ought to be weE 
arranged, and concluding paragraphs should be impressive. 
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Judiciousness in the loethod of arrangement, in the alloca- 
tion of space, and in the interweaving of the whole so as to 
be as far as possible a fitting adjustment of part to part, 
and of each part to the whole, are matters of great im- 
portance in paragraphing. 

By syntax the art of combining words into sentences has 
been explained, but it is seldom that a single sentence suf- 
fices for the whole function of communication. Periods of 
varying form, extent, relation, and connection are employed 
to bring our thoughts into distinct orderly sequence and full- 
ness of exposition. 

The words and members which constitute a period ought 
to be so arranged as to secure syntactical completeness and 
accuracy ; or in more specific terms, adjectives, relative pro- 
nouns, participles, adverbs, and explanatory clauses should be 
placed as near as possible to the words to which they relate, 
and in such positions as shall make their reference quite 
apparent ; nouns and pronouns should in general be placed 
immediately before or after the verbs with which they are 
connected; prepositions should always precede the nouns they 
govern ; and conjunctions ought to stand between those words 
or clauses which they are intended to conjoin. Abrupt, short, 
smart, oracular, and laconic sentences must not appear too 
frequently in composition ; for although they may appear ener- 
getic, they are destitute of the dignity, beauty, and clearness 
which belong to the carefully constructed though lengthy 
period, while by not placing the whole object and its accom- 
paniments at one view before us, but elevating each item of 
relation into the dignity of an independent subject, we break 
the unity of aspect which it ought to possess. They do not 
present the picture in a group, but bring before us in suc- 
cession the individual figures which are intended to form a 
group. 

Variety of expression and of arrangement of words in 
a sentence is a great aid to the securing of attention, and 
often the transposition of words, if not too forced and violent, 
has the effect of arousing the listless and gaining fresh regard. 
It is an excellent exercise, which we commend to all anxious 
to write well, to try how frequently (1) the form of a sen- 
tence may be changed, and (2) the words employed in it may 
be varied, still retaining the same meaning; and it is interest- 
ing to notice that the difference in acceptance to the ear and 
of impression on the mind is sometimes made by very slight 
variations in the position of words or in the phrases used. 

There are two pre-requisites to the attainment of a good 
style of composition — (1) a complete and accurate knowledge 
of the language in which we speak or write, and a ready 
practical mastery of it ; and (2) logical precision of thought. 
Accurate thought expressed in exact words is always effec- 
tive, and pleasing eftectiveness is the characteristic of choice 
expression. Effectiveness is essential ; winningness and 
grace are highly commendable. We speak that we may pass 
thought from mind to mind, and like all social acts men are 
gratified when thought is communicated pleasantly. 

All the most essential qualities of style, so far as regards 
the structure and arrangement of sentences, may be said 
to be these seven: — Perspicuity, conciseness, unity, strength, 
vivacity, harmony, and appropriateness. 

1. Perspicuity,^^ says Quintilian, should be the chief 
excellence of style — proper words, an accurate arrangement, 
a period not drawn out in length; nothing either wanting 
or superfluous.’’ In his “Thoughts concerning Beading 
and Study,” Locke states that “perspicuity consists in the 
using of proper terms for the ideas or thoughts which we 
would have pass from our own minds into those of other 
men. It is this that gives them an easy entrance; and it is 
with delight that men hearken to those whom they easily 
understand. Whereas what is obscurely said, dying as it is 
spoken, is usually not only lost, but creates a prejudice in 
the hearer, as if he that spoke knew not what he said, or 
was afraid to have it understood.” If we suppose the posses- 
sion of clear thoughts by a speaker or writer, then a proper 
choice and collocation of words should secure the perspicuity 
of his sentences. It is true, however, as Archbishop Whately 
says, *Hhat perspicuity is a relative term, and consequently 
cannot be predicated of any work without a tacit reference 
to the class of readers or h^fjrs ^mgned.j:. 


and that it is not inconsistent with ornament and con- 
ciseness.” Both these facts ought to be kept distinctly in 
view in composition and in judging of it. 

Plain thoughts ought to be uttered plainly; abstruse truths 
can only be stated in language adequate to their expression. 
But provided the meaning of the words used is known, that 
composition is perspicuous in which the precise ideas intended 
to be conveyed are clearly presented to the mind by the lan- 
guage employed. In a perspicuous sentence the words used 
are translucent, and the meaning is immediately discernible. 
Perspicuity is opposed to ambiguity and obscurity, and the 
law regarding it is, that a composition should be such, not that 
a man may understand if he will try, but that be shall under- 
stand without the trouble of trying, and indeed whether he 
will or not. 

2. Conciseness is that quality of style in which all super- 
fluity of words is avoided, and the ideas intended are ex- 
hibited with distinctness, brevity, and force. It does not 
countermand elegance or ornament, although it requires a 
skilful employment of clear, powerful, and compressed diction. 
To follow out a course of thought with strict logical con- 
sistency, to proportion the expressions employed to the real 
importance of our ideas, to give definiteness and compact- 
ness to what we say, and thus to place before the mind the 
thought, the whole thought, and nothing but the thought, 
so that it shall be clearly and distinctly understood, are the 
chief excellences of composition; and if these purposes be 
kept in view and steadily acted upon, a concise style must 
be the result ; 

“ For when onr minds with clear conceptions glow, 

The willing words in just expression flow.” 

The general rules for concise composition are— (1) Avoid 
the use of superfluous words and phrases ; (2) be content 
when a thought is clearly expressed; and (3) aim at acquir- 
ing such a command of language as shall enable you to get 
the right word in its right place at the right time. 

3. Unity is that characteristic of style which places an idea 
before the mind clearly marked off from all others, free from 
unnecessary words, and so connectedly and completely em- 
bodied as to leave no part unexpressed. It gives an integrity 
and oneness to the conceptions expressed. Unity of style 
can only result from unity of thought, the capacity of taking 
a thorough grasp of our ideas, and a habitual striving after 
the attainment of continuity and fixedness of thinking. No 
composition can be concise without being perspicuous, nor 
perspicuous without being concise; in like manner, perspicuity 
and conciseness almost secure unity, while unity as necessarily 
concurs in promoting a clear, brief, and pointed expression 
of thought. 

4. Strength is the power of influencing others at will. 
Words are peculiarly effective in enabling us to move, excite, 
and persuade men. Strength supposes language to be ani- 
mated with an earnest purpose, and words to be so selected 
and disposed that they present our ideas with the greatest 
possible force to the minds of those whom we wish to move. 
To write strongly be precise, concise, specific, and put every 
word in proper order. 

5. Vivacity is the conjoint result of a combination of 
many excellences, such as novelty, uncommonness, contrast, 
geniality, and sprightliness of language. These give a smack 
to composition which makes the reader relish and admire it. 
Novelty is always delightful; the strange excites and attracts; 
anything opposed to the routine or use and wont of life rouses 
lively interest and quickens reception. 

6. Harmony depends upon the choice and arrangement of 
words. It refers to those melodious cadences which give 
agreeability to style. Some combinations of letters and words 
are more easily pronounced than others. Words of agreeable 
tone are in general more gratifying to the ear than those of 
harsh sound or more difficult articulation. True harmony 
does not, however, result from the adoption of the most musi- 
cal expressions we can find, but in the choice and fitting 
arrangement of those successions of syllables and words which 
possess the greatest possible relative melody; that is, such as 
are most nearly indicative of the feelings which ought to be 
ori^ated by the thoughts we utter. There seems to be a 
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oataral felicity of expression wMch smts so exactly with the 
general strain of a thought that no contrast between the 
ideas and the expression is ever felt. This is an excellence 
worth diligent labour to acquire. The intimate connection 
which exists between ideas and language makes the necessity 
for attention to harmony obvious. Biscourse, to be attrac- 
tive, must be pleasing. Not the most melodious sounds, but 
those most consonant to the subject of writing or speech, con- 
stitute harmony— such as comports with 

“ Painting in sound the forms of joy or woe, 

Until the mind’s eye sees them melt and glow.” 

7. Appropriateness . — This might rather be regarded as the 
one word in which ail the qualities of style might he expressed 
than as a single specific characteristic. Perspicuity is always 
appropriate, and yet one may sometimes employ a harmonious 
instead of a harsh word, though the latter may be a plainer 
term. It is not essential to be blunt and disagreeable in 
order to be thoroughly understood. Conciseness is praise- 
worthy, but to be over-laconic may sometimes defeat the 
very purpose for which conciseness is recommended — readi- 
ness of being understood. The reception of new ideas is not 
always made easier by expounding them either in proverbs 
or in epigrams. Unity of view may frequently be made 
more palpable by a contrast than by a mere exposition. 
Strength is most valuable, but minds are not always most 
certainly taken by storm, and even strength may be gentle 
and used gently. Vivacity is pleasant, but it need not de- 
generate into jocularity or horse-play, and not unfrequently 
a little gravity may even add to the attractiveness of the arch 
and gleeful. Harmony is delightful, but we may err by 
lapping a subject in soft Lydian measures which requires to 
be made striking and stirring rather than lulling. Exhortation 
must not be made so sweet and low as to induce sleepiness. 
There is a suitability of speech to a subject which, when used, 
makes its exposition effect the object of the speaker. Every- 
body feels that there are men who uniformly impress their 
hearers with the idea that the manner in which they have 
expressed a thought is the best possible, and make it seem as 
if in no form else could it be put more effectively. These 
have attained the secret of appropriateness. Their words fit 
not like a glove only, but like the skin itself, and give the 
idea that they are in reality the very happiest external vesture 
in which their thoughts could be put. Appropriate sentences 
may well be characterized as “ the fruit of the lips full and 
ripe, delicious and attractive, giving a pleasure in its sub- 
stance winch is enhanced by its form, and suggesting that 
both have grown together — thought assimilating the most 
apt phrase, and the phrase adapting itself to every require- 
ment of the thought. This is the highest quality of style 
— the bouquet of speech. 

* No single style is suitable for all purposes, and no one’s 
style can be commended as that to be invariably imitated. 
Macaulay’s “ Lays” could not be written in Goldsmith’s verse; 
Addison’s pellucid prose would he an unsuitable medium 
for Carlyle^s “ French Bevolution Newman’s sinuous ease 
would be inappropriate to Mill’s placid sensationalism; and 
the style of Whewell’s ‘‘Philosophy of the Inductive Sciences” 
would not be beneficially exchanged for Be Quincey’s vag- 
rant versatility. Scott’s “Ivanhoe” would lose by trans- 
lation into the style of “ Esmond,” and“ Vanity Fair ” could 
ill brook the epistolary diffuseness of Sir Charles Grandison.” 
A “Paradise Lost” in the verse of Pope’s “Messiah,” Cow- 
peris “ Boadicea ” in the rhythm of “ The Burial of Sir John 
Moore,” or Gray’s “ Elegy” in the hexameters of Longfellow’s 
“Evangeline” would impress with a sense of inappropriate- 
ness, To have a good style is to express every thought in 
the form best adapted to impress, interest, and gratify while 
communicating all that is wished. To be distinguished for 
a style is not to be distinguished for style. The best style 
is translucent, and exhibits what is required without calling 
for remark upon itself. It is the transmitter of the light of 
thought. 

To show that a variety of style is essential, we need only 
notice that the matters to be expressed are of different char- 
acters, and that the objects men have in view in speaking differ. 
The various kinds of compositions may be classed under 
voii, ni. 


one or other of the four Mlomug heads, or some combina- 
tion of them — 1, Narrative or Bescriptive; 2, Bidactic or 
Preceptive; 3, Argumentative; and 4, Persuasive. 

1. Narrative or Descriptive Compositions give an accoimt 
of some event or events, and of the persons concerned in them, 
the places in which they occurred, or the objects among which 
they took place. They include (1) histories — natural, sacred, 
civil, literary, including antiquities, laws, customs, arts, &c.; 
(2) biographies, including epistolary correspondence; (3) 
novels and other fictitious narratives, as tale, legend, apologue, 
parable, fable, &c.; (4) voyages and travels. They refer (1) 
to external objects; (2) to internal processes; (3) to the action 
and reaction of these two, i.e. extraordinary events; (4) to 
the actors in these events. These ought, in general, to be ex- 
hibited in the order, first, of time; secondly, of place; thirdly, 
of suggestion; and fourthly, of causation. 

2. Didactic or Preceptive Compositions are those in which 
instruction is conveyed, such as expositions of the sciences 
and arts, treatises on etiquette, methods of study, &c. 

3. Argumentative Compositions contain regular trains of 
reasoning, of principles and facts already known and estab- 
lished, or accepted and assumed as known and certain, such as 
shall lead to the demonstration of the truth or utility of some 
propositions hitherto undetermined, or the ascertaining of 
some fact hitherto unknown. Of such a nature are philoso- 
phical treatises, critical essays, imaginary dialogues, disserta- 
tions, pleadings, speeches, &c. 

4. Persuasive Compositions are those which have the ex- 
citement of the emotional nature of man as their chief atm — 
such as are intended to excite affection, desire, or passion — 
action directed by certain motives to a given end. Passion 
is the mover to action — reason the guide. Good is the ob- 
ject of the will; truth that of the understanding. It is 
only through the passions, affections, and sentiments of the 
heart that the will is to be reached. It is not less necessary, 
therefore, in the orator, to awaken those affections in the 
hearers which can be made to co-operate most easily with his 
view, than it is to satisfy their understandings that the con- 
duct to which he would persuade them tends to the gratifica- 
tion of the affections raised. But though both are really 
intended by the speaker, it is the last only that is formally 
presented to them as entering into his plan. To express a 
formed purpose to work upon men’s passions would be like 
giving them warning to be upon their guard. To apportion 
the due amount of persuasion requisite to produce a given 
action or course of action, with the proper sentiments from 
which such action or course of action should result, requires 
great good sense and careful self-management. 


GEOLOGY.—CHAPTEE XIY, 

THE OAIXOZOIO EKAS*. EOCENE, MIOCENE, AND PEIOOENE — THE 
QtTATERNABT PEEIOD : PLEISTOCENE, HISTOBIO, AND PRE- 
HISTORIC. 

In the panorama of physiography, of which, for far more than 
a century, geologists have been sedulously gathering sketches 
for us from every accessible portion of the solid globe, we 
have now reached the Tertiary period, to which — in order that 
it might indicate the nearness of the forms of life which it 
revealed to those occurring in our own era — John Phillips 
proposed that the name Cainozoic (Gr. Jcainos^ recent; and zoe^ 
life) should be given. In the Tertiary series of formations 
the types of life which their fossils show are modern — that is, 
are similar to those found in the present day. To the period 
comprising the older Tertiary series — that is, the period in which 
the genera and species of organized living things closely re- 
sembling those with which we are familiar now have their 
earliest representatives — Sir Charles Lyell gave the name 
Eocene (Gr. eos, the dawn, and ]cainos\ the dawn of recent 
life. The Middle series, owing to their comparatively less re- 
moteness from our own time, and their nearer approximation 
in variety of type to the living forms of the present, receive 
the name of Miocene (Gr. meion, less), while the more recent 
or younger series, fora similar reason, are designated Pliocem 
(Gr. plmn^ more). This classification and these technical 
terms (with some modifications) hold their place in the litera- 
43—44 
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tee of geologiGa! science as at once convenient and sugges- 
tive ; but it ims been by recent scientists, at the suggestion 
of Beyrich, agreed to introduce between the Eocene and 
Miocene periods the OUgocme {Qa. oligos, little), to denote 
the early Tertiary deposits lying between the Upper Eocene 
and the' Lower Miocene subdivisions. The ground of the 
classification suggested by Lyell was percentage of fossil 
forms similar to Neozoic plants and animals — Eocene ranging 
from 3 to 10 per cent, Miocene from 10 to 35, and Pliocene 
In two subdivisions— (1) old, from 35 to 60, and (2) new, from 
60 to 95, while in the Post-pliocene or recent period the 
percentage reached from 95 to 100. 

In England, between the Upper Chalk of the Cretaceous 
system (see p. 1209) and the overlying Thanet Sand, which 
forms the base of the Lower Eocene London basin, we have 
no ascertained knowledge of the facts of the intervening 
period. The top of the Chalk shows signs of extensive denu- 
dation between the time when it was deposited and the 
sedimentary formations or Oainozoic beds which mark the 
next geological epoch. But though here the chronicle of the 
interval seems to have been erased, some evidence of the 
occurrences which marked the intervening ages survives 
in the West of Europe in the Maestricht Chalk (see p. 
1210), in the Upper members of the Senonian system at 
Faxo, in Zealand, in the pisolitic limestone of the Paris 
basin, &c., in the North American developments of the 
Tertiary formations lying along the borders of the Atlantic 
Ocean, and on the western seaboard of Oregon and Cali- 
fornia. It has been stated as probable that a Tertiary flora 
was contemporaneous with a Cretaceous fauna in the North 
American series. Though there occurs between the Creta- 
ceous rocks and the Cainozoic deposits which lie uncomform- 
ably upon them, the most considerable break in geologic 
time as yet apparent, the North American series of conform- 
able beds suggest that further research may yet reveal the 
means of filling up this iezcwwa in the recorded eras of the 
globe’s history. 

1. The strata of the Eocene rocks of Britain, 

when grouped in relation to the physical changes they sug- 
gest, may he regarded as exhibited in the small and detached 
(known) areas they occupy in a threefold classification : (1) a 
series of beds laid down in shallow fresh, sea, or estuarine 
water on a denuded surface of chalk; (2) a central group laid 
down where the waters had deepened and the sea had widened 
its inroads; and (3) an upper series deposited where the sea 
had retreated and rivers and lacustrine fresh water possessed 
the area. The Lower series contains three members : (1) the 
Thanet Sandbeds, which show a thin layer of flints at the base, 
and consist of a(sometimes clayey) pale yellow or greenish sand, 
in which are found about seventy known species— -almost all 
marine — of fish, gasteropods, lamellibranchs, foraminifers, <&c. 
(2) The Woolwich and Reading deposits, which are estuarine 
sheets of (lenticular) plastic clay, loam, sand, and pebbles. The 
species contained in these exceed 100, inclu(fing those of 
iandgrowing plants. The Ostrea Bellomcina lies in a thick 
bed at the base, and Ostrea tenera is numerous. The 
organic remains of sharks, turtles, and crocodiles are found, 
and the bones of a mammalian called Coryphodon, of the tapir 
kind. (3) The Oldhaven beds, which though thin, are pecu- 
liarly fossiHferous. Among their gravel and pebbles 150 
species have been observed. The shells are marine and 
estuarine; gasteropods abound; the fig, the cinnamon, and 
conifers have been traced. Very recently, too, in the Lower 
Eocepe beds near Croydon, a gigantic bird, allied to the goose, 
and similar in kind to those found at Meudon in France, has 
been discovered and described. The Middle series exnibit 
three marine groups: (1) the London clay, a stiff brown or 
bluish-gray mass, with lumps of gray limestone septaria in it. 
It has its equivalent in the Bognor series, and is well seen at 
Alum and Whitecliff Bays; and near Newberry, in Essex, it 
typically represented. The Isle of Sheppy is a hapy 
inting-ground for its fossils. Its layers suggest deposition 
i to the outlet of a large river like the Ganges or the 
i, in an estuary or shallow sea. The marine moUusca 
, Reptiles show many species — turtles, top 
snakes, Crustaceans are numerous 
Of !^yr«fishi 4 ^ 


and sharks may be noted. ^Birds of ,, the ' vultur 0 )aEd',kmg-^^ 
fisher kind existed then, and of mammals we may mention 
the opossum, several tapirs, a kind of hog, and a bat. The 
seeds, fruits, &c., of legumes, conifers, laurels, juniper, &c., 
obtained in it show that tropical conditions prevailed. (2) 
The Bagshot sands and clays in Surrey are comparatively un- 
fossiliferous, but in the Hampshire basin, where they are 
well exhibited, as at Bournemouth and in the Isle of Wight, 
there are found among their strata most of. the fossils re'* ' 
garded as typical in the nummulitic limestone of the Mediter- 
ranean basin, where the Eocene rocks have been traced from 
the Pyrenees through the Alps and the Carpathians into the 
Balkans, the mountains of Greece, from both of which they 
pass into Persia, India, and China. The Lower Bagshot beds 
are of light coloured sand, the Middle beds (ie. the Brackles- 
ham and Burton clay), are put by the Geological Survey 
among these, though Lyell inserted them in the Upper series. 
They find their equivalent in the Calcaire grassier of Paris. 
But, especially in the Tertiary system, geological terms are 
employed with some latitude — not with' absolute, but only 
with relative strictness, and rather for convenience than with 
distinct finality. Here there occurs Beyricli’s suggested Oligo- 
cene, and Continental geologists insist on other modifications 
of British nomenclature. The Headon, Osborne, and Hemp- 
stead beds, consisting of sands, clays, marls, and limestones in 
thin alternated strata, exhibiting a fluvio-marine accumula- 
tion, are regarded as forming this series. The Palaeotherium 
(a three-toed tapir-like creature), the Anoplotheriiim (a two- 
toed half-hog, half-deer), the Coenopithecus (an early lemur), 
the Architherium (the progenitorial type of the horse), and 
Beinocerata (rhinoceros-like creatures as huge as elephants), 
were among the animals of this period. There is a sort of 
Australian-like aspect in the scenery and forms — animal, 
vegetable, and marine — of the Eocene period, though its later 
flora is somewhat American. 

2, Miocene is a term used for a series of strata of more 
recent date than the Eocene. They are scarcely traceable in 
the British Isles. Between the granite of Dartmoor and the 
Greensand HiUs at Bovey Tracey, in Devonshire, a series of 
sand, clay, and lignite beds occur, which seem to be the de- 
posits of a Miocene lake of the same era as the lower Miocenes 
of Switzerland. By the fossil plants here and there found 
between the sheets of basalt which give magnificence to the 
coast of Antrim and the Western and Faroe Islands — attain- 
ing their maximum development in Mull — the geological date 
of the volcanic eruptions by which they were formed may be 
approximately fixed as belonging to the older Miocene period 
of the lacustrine deposits of Switzerland and the plant-beds 
of North Greenland. During these Miocene times the enor- 
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mous corrugations of the Alpine ranges were thrown up. 
Across Belgium and North Germany, as well as across the 
Fahlun districts of Sweden, the Miocene seas seem to have 
flowed, sunk into shallowness, and then formed lagoons, mo- 
rasses, and lake-basins in which successive series of shelly layers 
have been deposited; wMle a wide area in the north-west 
of Europe appears to have been exposed to the strong and, 
varied forces of volcanic activity. Of Miocene formations the 
are instances. The annexed diagram 
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will, better than words, convey an idea of the manner in which 
the Miocene sedimentary deposits have been interstratified and 
disturbed by volcanic eruptions. The Molasses of the geolo- 
gists of Switzerland are regarded as of Upper Miocene date. 
They consist of clays, sands, marls, limestones, brown-coal, 
and lignite seams, in wliich are preserved many of the plants 
that occupied the highlands, many of the insects which flitted 
among the woodlands of (Eningen, and a large number of shells 
like those of tropical seas in the Helvetic range, and of the 
lake-like brackish water in the Tongria districts. Dr. Heer, 
by indefatigable labour, has explored all these environs, and 
has comjjared and classified the plants of these deposits, with 
the result that he finds American types more frequent than 
European ones, and that they decrease in ratio in the following 
order— -Asia, Africa, and Australia. In the silt of these lake- 
basins are remains of tlie deer, tapir, rhinoceros, mastodon, as 
well as of strange ruminants now extinct, while upwards of 
thirty species of fish, crocodiles, and chelonians cognate with 
existing genera are known to have tenanted the waters. The 
plants, leaves, flowers, and fruits have been preserved with 
such singular delicacy that the changes and succession of the 
seasons can be traced by the vegetable remains. 

The many difficulties of arrangement and interpretation 
arising in regard to the Miocene period — as to extent of 
geographical range, and of stratigraphical distribution, 
modes of deposition, causes of interruption and displacement, 
as well as the solution of , the crux of the climatology of this 
middle era — can only be explained by lengthy and intricate 
details and discussions, necessitating criticisms of principles 
which would be out of place in such a simple form of geologi- 
cal exposition as falls to us. The interest felt in them will 
give a charm to the perusal of hooks like those of A. J. Jukes- 
Brown, on “Historical Geology,” in which “ Hantonian” and 
“Iceman” phenomena are placed in a fresh light, and pre- 
pare the student for the zestful use of Hr. Geikie’s “ Class- 
Book of Geology,” or the even more elaborate and controversial 
“ Geology, Chemical, Physical, and Stratigraphical,” by Pro- 
fessor Prestwich— supplementing either with the more inter- 
esting geological records of our own race in Professor W. Boyd 
Dawkins' “ Early Man.” In the development of animal life 
as it proceeded throughout the whole of the Tertiary period, 
the forms approach more nearly to those of Eving species the 
higlier we rise in the scale of strata, and the same fact is 
observable in the vegetable kingdom. 

3. Pliocene strata exhibit a comparatively small develop- 
ment in Britain, The entire series, with the exception of a 
deposit of no great extent discovered near St. Erth, in Corn- 
wall, is confined to the counties of Norfolk, Suffolk, and 
Essex. In this late division of the Tertiary period Britain 
seems to have been part of the European mainland, and to 
have been — except by the rising of a number of basalt- 
dykes in the cracks of the crust of Northern England and 
Scotland — little affected by the upheavals of the Alpine area 
and the eastern parts of the Continent. When subsidence 
occurred in the hollow of the North Sea, the surface of the 
south-eastern counties mentioned was submerged and over- 
laid with thin sheets of gravel and sand deposited in the 
shallow waters of the coast-line. The nature and relative 
positions of the stratification are illustrated in the accompany- 
ing diagram. These old marine shell-banks are usually 
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divided into the three following groups: — (1) Coralline Crag^ 
so called, not from their containing true corals, for only four 
kinds of these are found, but from the coral-like Polyzoa or 
Bryozoa which abound in it, and of which 140 species 
have been recognized. Fish of the whiting, cod, and pollack 
species are found among its sands and marls. It is only 
developed in Suffolk, and gets the names of Suffolk, White, 
and Bryozoan Crag, At the base of this crag (so-called) 
Ete beds ” supply the phosphatic manures of Felixstowe. 



red or brown ferruginous colour, of which the deposition ap- 
pears to have been disturbed by confusing currents running 
in shallow water. The fossils have a northern character. 
Though they consist chiefly of Mpllusca, yet organic remains 
of skates, sharks, and tnie whales have been obtained. Out 
of ' twenty-five species of corals fourteen are Identical with 
those of the present day. At Walton-on-Naze the Trophon- 
antiquum (“ reversed whelk ”) is remarkably distributed. (3) 
Norwich Crag, a fluvio-marine of sheEy sand and gravel, 
sometimes — from the large number of bones of extinct mam- 
mals, chiefly elephants, obtained from it— called Mammal- 
iferous Crag. The hippopotamus, otter, beaver, horse, deer, 
and mastodon have also been recovered from the area of 
marine deposits, typicaUy developed, near Norwich, where it 
rests upon the washed and worn surface of the Chalk forma- 
tion. 

On the banks of the Scheldt, and near Antwerp, PEocene 
deposits have been examined, and two-thirds of their fovssils 
are reckoned identical with those in Suffolk. On the coast 
of Normandy similar strata occur. Central France contains 
simEar strata. In Val d'Arno mammaliferous deposits have 
been unearthed, and the seven hills of Borne consist of 
PEocene strata. The strata which feather off from the 
slopes of the Apennines to the seas engirding Italy, and those 
which form the hills of Sicily, even at a height of 3000 feet, 
exhibit similar remains. On the shores of the Black Sea, the 
Sea of Azof, the Sea of Aral, and the Caspian, estuarine beds, 
deposited in brackish water, are assigned to the same period. 
Near the Attic village of Pikermi, Professor Gaudry of Paris 
has disentombed many remains of the huge mammals of the 
marine strata of the Pliocene era — e.g, the Machserodus, a 
sabre-toothed tiger, the Hipparion, a three- toed horse, giraffe- 
like animals, huge elephants, large antelopes, hymnas, mon- 
keys, and other extinct quadrupeds. The Siwalik Hills, 
southward of the Himalayas, in India, hold immured in their 
sandstones and clays numerous fossil remains of vertebrate 
animals primitively PEocene. A form resembEng an Ameri- 
can alligator has been discovered. Crocodiles and gharials 
of many more species than those now native to the district 
have been examined; an enormous tortoise [Colossochdye 
atlas), 8 feet long, is notable among ail the Ohelonian reptiles; 
pigs and pig-Eke creatures are numerous, and the Sivatherium, 
an enormous ruminant carrying four remarkable horns, has 
been found among the fossil bones examiiied and described 
by the Indian governmental Geological Survey. 

4. The Chillesford and Westleton shelly sands and clay 
occur as thin local deposits of the newer PEocene period, and 
may be regarded as the terminal phenomena of it. The fossils 
which have been recovered from these east-coast beds — two- 
thirds of which are similar to those timt Eve in arctic waters 
— indicate a southward movement of the .severe climate of 
boreal regions, and seem to foreshadow that lowering of the 
temperature of Europe which ultimately ushered in the glacial 
age of the Quaternary period. This thermal change must 
liave brought other great changes in its train, for both ani- 
mal and vegetable life are singularly subject to the elements. 

It is difficult to collate the evidence of age from beds pre- 
senting different Ethological characters, occurring in such dis- 
tinct localities, and having tracings of their interrelations 
erased by subsequent changes. This can only be done by 
accepting some such principle as LyeU proposed — of arrange- 
ment by percentages of apx^roximation shown in the fossils of 
the rocks of the past to the forms and developments of life 
in the historical era of the present period, and by an ideal 
superposition of rock on rock in a graded nearness to the 
phenomena of our own time. Without being able to posit 
or suppose a uniform operation of the same causes in like 
circumstances, at the same period, in any given age in the 
past, this collation and superposition are environed with 
difficulties, and perhaps for these and similar reasons it lias 
not been found easy to group the European series of the 
Tertiary strata alongside of their American Cainozoic equi- 
valents. The Lower Eocene of Europe is usually regarded as 
having for its western coeval the lignitic strata of America 
— 4n which the vegetable remains are of anthracite or bitu- 
minous coal, but many of whose deposits have assumed the 
: palaeozoic slate, and are, in California, even crys- 
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talline in their constitution. Great differences of opinion 
therefore esist on the subject. The Alabama group are 
ranged with the Middle and Upper Eocenes of Europe, be- 
cause in their two sub-groups, Clayborne and Vicksburg, 
fossils are obtained, many generically, some specifically, 
similar to the mammalian, marsupial, and tapiroid animals 
of European Eocenes. Though its fauna is found to be richer, 
and in it has been found the Orohippus — an early form of 
horse about the size of a fox— the strata of sand and clay 
which stretches over a wide extent of the eastern seaward 
states, known as the Yorktown series, are yoked beside the 
Miocene groups, because the organic remains contained in 
them not only supply similar forms to those which occur in 
the Middle Tertiaries, but intermediate types which fill up 
gaps between species. The Sumter strata contain the series 
of mammalian types of the lower layers, and investigators 
like Marsh and Leidy have been able to bring up from the 
hollows of the older Tertiary formations marine shells re- 
sembling Pliocene species, besides adding to our knowledge 
of palaeontological life proofs of the existence of three species 
of camel now extinct ; a species of Merechyus — compound- 
ing the forms of camel, deer, and hog; five species of the 
horse, as well as a number of species of herbivorous and car- 
nivorous animals allied to species now extinct. They all, 
however, have the peculiarity of being very distinctly Oriental 
in their forms and relations. 

Quaternary, Post-Tertiary, or Neozoic geology is usually 
considered under two heads: (1) Pleistocene (Gr. Pleistos, 
most), most recent, an old group of deposits in which 
many species of extinct Mammalia occur — sometimes 
designated Pilmial; and (2) Recent or Eistoric, a 
later series of strata in which the Mammalia are all of 
species still extant — sometimes designated Alluvial, The 
prime fact of the Pleistocene period is the appearance of 
early man — appearing (1) in the drift along with the remains 
of animals of the temperate era, and known as river- 
drift man, and (2) in caves, along with remains of animals 
of arctic habit, and known as cave man. The second is 
that a remarkable climatic change, from the comparative 
warmth of the Pliocene period to the intense cold of the 
Pleistocene glacial era, occurred. The third is that of 
seventy-eight species of land mammalia then extant, fifty- 
five continue to hold a place among the species now occupy- 
ing the world. In the Early Pleistocene age — which the pre- 
glacial forest-bed series and other fluviatile strata, typically 
exhibited at the base of the cliffs of Norfolk and Suffolk, re- 
present — there appear arctic, temperate, and southern ani- 
mals, and twenty-seven species of Pliocene creatures survive; 
from the Mid-Pleistocene age all the Pliocenic survivals — 
except the Rhinoceros megarhinus — have ceased, although 
type-animals of north temperate and southern climates remain. 
The lower brick-earths of the fluviatile deposits of the Thames 
valley — at Crayford, Erith, Ilford, &c. — are of Mid-Pleis- 
tocene date. The flint knives found in the Brixham caverns 
may be regarded as belonging to this era. In the river 
gravels and hone-caves of the later Pleistocene era all Plio- 
cenes are gone, animals suited to southern climates are pre- 
sent, but even as far as the northern Alps and the Pyrenees 
remains of arctic species abound. In cavern-loam at lake 
bottoms, in peat-mosses under sand-dunes, in river drift, and 
other forms of accumulated delris — “the ruins of an earlier 
world” — ^the history of early man is to be traced. 

The order of the Pleistocene strata is not well known. 
The phenomena, rather than the contents of their deposits, 
excite the interest of the modern geologist, and lend a charm 
to research regarding them. Britain then appears to have 
formed the western highlands of Europe, and Northern Africa 
was joined to Europe. The islands of the Mediterranean and 
the Archipelago were mountains. The British Islands and 
north of Europe, as far south as Saxony, must have been ice- 
covered like the interior of Greenland at the present time— 
the Alps and the Apennines being sheeted with snowfields, 
from which glaciers descended, eroding and removing the 
deposits on the land surface in their course. The grinding 
acrion of this land-ice must have been enormous, and its 
influence, even on the solid rock, has been marked. Oscillating 
, variations of temperature must have occurred, and hen^ the 


local differences in the nature and succession of the deposits 
observed. These may be classed as accumulations of the 
following sorts: — (1) Preglacial — marine and fresh water; 
(2) glacial — marine and terrestrial, including moraines, boul- 
der clay or till, the fine muddy loess of the Ehine and the 
Danube, the mims of Scotland, the eshers of Ireland, &c.; 
and (3) post-glacial, wdien the ice-age softened, and the raised 
sea-beaches were left behind, while in other cases forests were 
submerged, caves filled up, and peat-mosses formed. The 
phenomena of “ earth sculpture” have been most fascinatingly 
dealt with by modern geologists, e.g. Dr. A. Geikie and Sir 
A. C. Eamsay, under both of whom, as directors-general of 
the Geological Survey, drift-maps have been produced, showing 
the superficial deposits of the hills, mountains, valleys, and 
plains of the British Isles. 

Remembering that the rock-pages of the autobiography of 
the globe have only been opened to us here and there, and in 
a few places only, we can peruse, as it were, only excerpts of 
its progressive life, and even these we are frequently unable 
to decipher without the aid of the analogies of historic geo- 
logy. The careful survey of the surface of the earth — ^its 
mountains and hills, crags and peaks, cliffs and bluffs, its 
valleys and plains, ravines and passes, its river-courses, ocean- 
basins, and lake-beds, its wrinkled ridges of corrie and dale, 
gully and outcrop, its flats and swamps, and all the appear- 
ances of its superficial features — ^furnishes the analogies, 
suggestions, and facts which form the intellectual key to the 
meaning of the (incompletely known) past of geologic evolu- 
tion. These prove to us that two series of forces have been 
engaged in changing the phenomena of landscape contour, 
(1) interior, and (2) exterior. We have endeavoured to pre- 
sent some account of the phenomena occasioned by inner 
heat and motion, and of outward sedimentation, denudation, 
by erosion and abrasive sculpture, and to show how the 
knowledge of these enables us to form some idea of that 
stratigraphical geology which reconstructs for us (ideally) the 
palaeontological past. In the sketches thus given we have 
aimed at exhibiting the views entertained by the best autho- 
rities on each period, era, and age, and to present these in 
the least dogmatic form they could assume in regard to dis- 
puted theories and controversial points. These can only be 
rightly dealt with by experts in science. The student’s first 
duty is to know, not to discuss. When fuU information has 
been acquired, and the scientific interpretation of facts comes 
into the scope of study and acquisition, he will reason on 
what he knows all the better that he has little to unlearn, 
and has not been taught to contemn opinions as unsound 
before he was able to weigh the worth of all the evidence 
available to those who enter on research with zeal according 
to knowledge. The lexicon of the science, the facts on which 
it founds, and the interpretations which have been given, 
have been explained in brief. He can now pursue the course 
of speculation, carrying in Ms thoughts at once some know- 
ledge of phenomena and some acquaintance with the ideas by 
which it has been sought to give the consistent systematic 
unity of science to geology. 

The prehistoric formations, when distinguished from the 
Pleistocene, are referred to that epoch in which Britain was 
isolated from Europe, and the continents assumed something 
nearly approaching their present contour. Its most marked 
features is the extinction of river-drift and cave man, and the 
introduction of Neolithic man, the successive passage through 
(1) the stone age, (2) the bronze age, and (3) the iron age- 
according to the material of the tools he employed. Geology 
includes the history of man in the larger chronicle of the 
events of the globe on which he dwells. But when the 
psychozoic age of intelligent man is reached, archeology 
claims the privilege of detailing all that can be learned of his 
progress from the earlier stages of his being till civilization 
crowns his life, and history takes up the recording pen to 
register his doings and misdoings, his progress, and the transi- 
tions of his social and political Me. Man’s shaping imagination 
gathers around it the phenomena of fact, and frames it fitly 
together into poetry, industry, commerce, science, art and 
letters, religion, statesmanship, and philosophy. The Geo- 
logical Survey, organized in 1830 by Sir H. T. De la Beche, 
and adopted by the Ordnance Survey as a branch in 1834, 
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became a .subdivision of the Science and Art 'Department 
in 1854. IJnder successive directors-general, and with its 
official staff, it has not only done good service itself, but taken 
a leading place among the National Surveys ” of the world. 
It has recently resolved to issue from time to time a series of 
monographs by experts on each of the special formations. 
These, it is certain, will be full of facts, carefully stated and 
arranged, and will^ co-ordinate in their proper places all the 
phenomena to which they relate with accurate reference to 
the principles of the science, because the authors will have 
ready access to the most authentic statements, and possess 
the fullest information. The several geological societies 
established in so many of the leading towns in Britain, 
headed by the Geological Association— whose president, Mr. 
Eudler, in November, 1887, ably sketched ''Fifty Years 
Progress in British Geology and stimulated by the triennial 
meetings of the International Geological Congress, afford 
many opportunities of pursuing studies connected with the 
history, phenomena, and curiosities of man’s dwelling-place. 
We commend to aU students whose curiosity and interest 
have been awakened by these chapters, to take a personal 
part in the practical work of geological investigation, and 
whether engaged in pursuits connected with the subject, or 


only observers of what is seen in quarry, mine, brickfield, or 
landscape, to employ to the utmost the Acuities of observa- 
tion and thought in the acquisition of that knowledge which 
is not only power but often profit, and always pleasure. 


. ALGEBRA.— CHAPTER XIII 

INVOLUTION AND EVOLUTION OE NUMBERS AND QUANTITIES 
— SQUARE AND CUBE ROOT. 

A NUMBER which is multiplied once, twice, thrice [or any 
greater number of times] by itself is said to be raised or in- 
volved to the second (square), third (cube) [or any greater 
number of times W^power; e.g. 13 x 13 = 169, its second power 
or square; 13 x 13 x 13= 2197, its third power or cube. In- 
versely, any number which on being divided once, twice [oi 
any greater number of times] by itself produces a definite 
number as its result is a root; e.g, 169 -r 13 = 13, the square 
root; and 2197 -r 13 13 = 13, the cube root 
A careful examination of the following table of numbers 
and their powers will amply suffice to show the student the 
meaning of what has been said: — 


Powers. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2iid (square) . 

1 

4 

9 

16 

25 

36 

49 

64 

81 

lOQ 

3rd (cube) . . 

1 

8 

27 

64 

126 

216 

343 

512 

729 

1,000 

4tli (Biquadrate) 

1 

16 

81 

256 

626 

1,296 

2,401 

4,096 

6,661 

10,000 

6tli . . . . 

1 

32 

243 

1,024 

3,125 

7,776 

16,807 

32,768 

69,049 

100,000 

6 th . . . . 

1 

64 

729 

4,096 i 

15,625 

46,656 

117,649 

262,144 

631,441 

1,000,000 

7th ... . 

1 

128 

■ 2,187 

16,384 

78,125 

279,986 

823,543 

2,097,152 

4,782,967i 

10,000,000 

8th ... . 

1 

256 

6,661 

65,536 

390,625 

1,679,616 

5,764,801 j 

16,777,216 

43,046,721 

100,000,000 

9th ... . 

1 

512 

19,683 

1 262,144 

1,953,125 

10,077,696 

40,353,607 1 

134,217,728 

387,420,289 

1,000,000,000 

10th .... 

1 

1024 

59,049 

1,048,576 

9,765,625 

60,466,176 

282,476,249 

1,073,741,824 

3,486,784,411 

10,000,000,000 


Involution is the operation of multiplying any number by 
itself one or more times, exemplified in the preceding table 
(which may be indefinitely extended). The products so ob- 
tained are called the powers of the number; the number 
itself is called the root of these powers ; the root is said to 
be its own first power. Evolution, or the Extraction of Roots, 
is the process of calculating the root of a given power. 
Evolution bears the same sort of analogy to division, that 
involution bears to multiplication. 

The second power {i.e. the root or first power multiplied 
by itself) is called the square. If two square figures are such ' 
that the side of the larger contains the side of the smaller a 
given number of times, the second power of that number ex- 
presses the number of times that the area of the larger square 
contains the area of the smaller ; e.g. if the side of the larger 
square be 4 times the length of the side of the smaller, the 
area of the larger square will he 4 x 4=16 times the area of 
the smaller. 

The third power {i.e. the second power multiplied by the 
first power) is called the cube. If two cubical figures are 
such that the edge of the larger contains the edge of the 
smaller a given number of times, the third power of that 
number expresses the number of times that the volume of the 
larger cube contains the volume of the smaller cube; e.g. if 
the edge of the larger cube be 4 times the length of the edge 
of the smaller cube, the volume of the larger cube will be 
4x4x4=16x4= 64 times the volume of the smaller. 

The fourth power is the third power multiplied by the first; 
the fifth power is the fourth power multiplied by the first, 
and so on, as has been exemplified in the foregoing table. 

The number expressing the order of a power is called its 
indess, and sometimes its escponent It is customary to ex- 
press a given power of a given number by writing (1) the 
given number or root, and then (2) expressing the exponent 
by a small figure written at the upper right-hand corner of 
the figure or figures denoting the root; as, 

4^ is an abbreviation for 4 x 4, or the second power of 4 ; 

4® " for 4 X 4 x 4, or the third 4 ; 

and so on, as seen in the table. 

The annexed sign V (really a survival of the letter r of radise, 
a root) is used to express the root of a number ; as, y, y, y^ 
express the square, cube, fourth, &c., root of any given 


number. This is sometimes also indicated by using a frac- 
tional index; as, 36^ means the square root of 36; V 

48^ alike express the fourth root of 48, and ^ 12® or 12^ re- 
presents the eighth root of the fifth power of 12. 

The general properties of powers and roots are most easily 
explained by the aid of arithmetical examples; still, as the use 
of algebraical principles and notation greatly facilitates that 
explanation, we shall endeavour to give a combined view of 
this subject available for the information alike of students of 
arithmetic or algebra. 

By examining the table of powers — and extending it where 
necessary — the student will be able to verify for himself these 
statements as to square roots — ^viz. (1) every square of one or 
two figures has only one figure in its root ; (2) every square of 
three or four figures has only two figures in its root ; (3) every 
square of five or six figures has only three figures in its root ; 
(4) every square of seven or eight figures has only four 
figures, and so on; as, ^944784=972, and ^ 30858025 
=5655. As to cube roots — viz. (1) every cube of one to 
three figures has only one figure in its root; (2) from four to 
six, two figures; (3) from seven to nine, three figures; (4) from 
ten to twelve, four %ures, and so on; as, 918330048=972, 
and y 171416328876 = 5656. These wemay now generalize : — 

1. The square of a number expressed by a given number 
of digits contains either double that number of digits, or 
double that number less one. 

2. The cube of a number expressed by a given number of 
digits contains either treble that number of digits, or treble 
that number less one, or treble that number less two. 

3. The square, cube, or any other power of a number 
which is the product of two or more factors, is the product 
of the squares, cubes, or other corresponding powers of those 
factors. 

Square. 

30^=30x30 = 2x3x5x2x3x5; 

=2x2x3x3x5x6; 

=22x3®x5®. 

Cube. 

1 30®=30x30x30=2x3x5x2x3x5x2x3x5; 

=2x2x2x3x3x3x5x5x 5; 

1 «2»x3®x6», ' 
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4 The pmefs of an evm numher are all evm ; those of 
an odd number are all odd. 

If a given root he exactly divisible by a certain number, 
every power of that root will he exactly divisible by the 
corresponding power of that divisor, and by every lower 
power. Eor example, 12 being exactly divisible by 3, it 
follows that 12 is exactly divisible by 3^ and by 3, that 12® 
is exactly divisible by 3®, 3®, and 3, and so on. 

Before extracting the square root of a number it is divided 
into periods of two figures each, beginning at the unit’s place, 
above which a point is placed, and one on each alternate figure 
from right to left. The number of the points show the num- 
ber of figures in the root; as %/ 10064569, indicating that it has 
a four-figured root— viz. 3163. In a similar way, before ex- 
tracting the cube root of a number, its figures are divided by 
points into periods of three, beginning at the unit’s place; as, 
^ i 0241 925 12, indicating a four-figured root — viz. 1008. 

What we have now learned enables us to see (1) that 1 is 
the integer part of the square root of all numbers from one to 
four ; (2) that a fraction is found in the root of every number 
that is not a perfect square: e.g. the square root of 2 or of 3 is 
1 with a fraction; (3) that the square root of a number which 
is not a perfect square is the root of the preceding perfect 
square plus some fractional part : e.g. the square of 20 is 4 and 
a fraction, and that of 90 is 9 and a fraction. If our readers 
will turn to page 1198 they will see, under Proposition IV., a 
geometrical proof of what has been said, and they will compre- 
hend better what follows — viz. every number of two (or more) 
figures may be divided into two quantities, as 27=20-h7; 
424=420^4. If we represent the first part by a and the 
second part by h, then a-{-h will represent all numbers of 
two or more figures, and the squaring of a-bJ will represent 
the operations; as, 


a+6 

20+4 

24 

a+6 

20+4 

24 

a’^-^-ab or 

400 + 80 

or 96 

+ a:&+5® 

80 + 16 

48 

^^2 + 2^6 + 52 

400+160+16 = 576 

576 


This shows that the square of a number of two or more 
figures contains (1) the square of the first part, i.e. <z2~400 ; 
(2) twice the product of the first part by the second, i.e. 
hah ; and (3) the square of the second part, i.e. 5^=16. 

If now we are asked to extract (1) the square root of 
a^ + ^ab-^h-, we have first to discover the quantity a. Sub- 
tracting the square of a from the given quantity, we have 
2a5 + P as our remainder. That we may discover the quan- 
tity b, it is obvious we must double the part (a) already 
obtained, and place it as the divisor of this remainder, adding, 
however, in order to complete it, the quantity b itself ; then 
multiplying this divisor by b, we have the quantity 2a5-b5*, 
which is to be subtracted from the remainder. And if (2) the 
square root of 576 be required, it is plain that it will be the 
inverse of this operation, as in a, which, however, is practi- 
cally abbreviated in b. 


B, 


6(24 


The cube root is 
Since the sanare 


oduce the 



IP' 




■ On examining , this: process, we see that' the cube of,- a nuin- / 
ber of many figures contains (l) the cube of the first part 
a®], (2) + three times the product of the square of the first 
part by the second (3) + three times the 

product of the first part by the square of the second [i.e. 
3 X a X 5®], and (4) the cube of the second part [i.e. ^®]. By 
cubing 35 in the same way, the same results will be seen to 
arise; as, 

30 + 5 

30 + 5 


30x30 + 5x30 
+ 5x30 + 5x5 


30x30x2x5x30 + 5x5 [i.e. the square]. 
Multiplying the result by 30+5, we get ' 

30x30 + 2x6x30 + 5x5 
30 + 5 


30 x 80 x 30 + 2 X 5 x 30 x 30 + 5 x 5 x 30 
+ 30 X 30 X 5 + 2 X 5 X 30 X 5 + 5 X 5 x 5 


30x30x30 + 3x5x30x30 
+3x30x5x5+5x5x5 
30®+3 X 5 X 30^ + 3 X 30 X 5^+5®. 


The foregoing explanations should enable the student to 
follow out and understand the working contained in the 
examples given in the next page. 

We had better, however, premise a few hints regarding the 
mode of proceeding practically with the calculations involved. 

When the required root of a given number is not already 
known by memory or by the use of tables, it must be found 
by a process of trial. That process is conducted so as to get 
the figures of the root successively one after another, begin- 
ning at the left or highest denomination. The first figure is 
always known by inspection, by memory, or by tables; that 
figure is raised to the given power, and the result subtracted 
from the given number, leaving a remainder. The second 
figure is usually found by trial, its correctness being tested 
by computing the increment which it produces in the power ; 
that increment should not exceed the remainder already 
computed, and should not be so much less than that remainder 
as to show that the new figure of the root ought to have been 
greater. Subtracting the increment from the remainder, a 
second and, smaller remainder is or may be left; and each 
successive figure of the root is found by trial in the same way 
until no remainder is left (which is always the case ulti- 
mately, if the given number is an exact power); or until a 
remainder is left so small as to be unimportant for practical 
purposes (which is always the case when the given number is 
not an exact power). 

When the number whose square root is sought is not a 
perfect square, there will be a remainder after all the periods 
of the number itself are brought down, and the root will he 
only approximate. An approximation to any degree of near- 
ness that may be required is obtained by annexing periods to 
the remainder, each consisting of a pair of naughts (00), one 
such period being annexed for each additional digit required 
in the root, and carrying on the operation as before; but 
some remainder will always be left, no matter how far it may 
be carried, as is seen in example 2 (next page). 

The process for an integer and tliat for a decimal fraction 
are exactly alike, except in the placing of the decimal point. 

Extraction of Square Mot. — (1) ilequired the square root 
of 14665-21. 

Given power. Root. 

1,46,65-21 (121*1 

Square of first figure, 1 


1st divisor, 
Increment of root, 
2nd divisor, 
Increment of root, 
3rd divisor, 
Increment of root, 
Twice the root, 


0,46 

44 


241 

1 


242*1 

*1 


242-2 


First remainder. 

Increment of power. 

2,65 Second remainder. 

2,41 Increment of power. 
24*21 Third remainder. 
24*2 1 Increment of power. 
Remainder exhausted. 
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(2) Beqnired, the approximate value of ^ 1000 to four 
plaees of decimals., ,■ 

Given Approximate 
. . ..Number. . . ■ Root. ■ 

10,00 (31*6227. 

Square of first fig ure, 9 
1st divisor, 61 1,00 First remainder. 

Increment of root, _i ^ Increment of power, 

2nd divisor, 626 39*00 Second remainder. 

Increment of root, 6 37*56 Increment of power. 

Srd divisor, 6322 1*44,00 Third remainder. 

Increment of root, 2 1*26,44 Increment of power. 

4th divisor, 63242 17,56,00 Fourth remainder. 

Increment of root, 2 12,64,84 Increment of power. 

5th divisor, 632447 4,91,16,00 Fifth remainder. 

Increment of root, 7 4,42,71,29 Increment of power 

Twice approx, root, 632454 | 48,44,71 Sixth remainder. 

The exact square, of which 31*6227 is the root, is 
999*99515529, differing from 1000 by the la.st remainder 
•00484471. By annexing pairs of naughts and continuing the 
process, any required number of additional decimals may be 
computed. 

(i.) a2+52-^C2+2a5 + 2«c + 2&c(«+5+i? 


(3) Eequired, the cube root of 

£353 + za% -h 2aP + (a + S 


3£?* h“) 3c£ 25 "f" -I” h 


(4) Required, the cube root of ^®4*12 a’^+48£?74-64 
.373 4-1 2a’2 4- 48^’ 4- 64 (. 2 ; 4- 4 


3a;2 4- 12^ 4- 4- 48.2? 4- 64 

12 . 2;2 4 . 43^^04 


In the foregoing example the number whose cube root is 
required is a perfect cube; and the process of evolution comes, 
as we have seen, to an end by the exhaustion of the power. 
But if the given number is not an exact cube the remainder 
is never exhausted; and the cube root can only be found ap- 
proximately by carrying on the process until a sufficient num- 
ber of figures have been computed for the purpose in view. 
After the significant figures have all been brought down the 
process is continued by annexing naughts in sets of three (000) 
at a time to the remainder. 

Required, the cube root of 100 to four places of decimals. 


2a 4- 1) l^-\-c^+2ab-{-2ac+%hc 
2 a 4- 25 4-£?) 

£?2x 2a£?-h25(? 

(ii.) a®4-2a54-2a£;4‘5®4“25£?4-c2(a4-5-h<? 


Given 

Number. 


Approximate 
Cube Boot. 


Example 2. 

1st trial divisor, 

3x40''=4800 
3x 40x 6 = 720 
6^=- 36 

1st com- J 36,000 1st remainder. 

2a + b) 2ab+2ac+V‘+2hc+(^ plete divisor, 5556 X 6= 33,336 lucre, of cube. 

2ah +h^ ■ ■ ■ 

^ ^ ~ 3 X 40 X 6 = 720 2,664,000 2nd rem’der, 

2a4- 25+ o) 2ac4-26c4"C2 2^ 

2ac + 2hc+c‘^ ■ ■ ■, 

~~ 2nd trial divisor, 634800 

Extraction of the Cube Root. — This process is analogous 3 x 460 x 4 — 5520 

to the extraction of the square root, but more complex. It 4^= 16 

will be best understood by the following example : — 2nd com- 

^ plete divisor, 640336 x 4= 2,561,344 Incre. of cube. 

Example 1. Given Power. Cube Soot. 

1st trial . 3x 460x 4 = 5520 . 102,656,000 maMr. 

divisor, 3x10^ = 300 1,776,956,931 (12*11 2x 4^=. .-^2 

3x10x2=60 }“ 1 Cube of 1st fig. of root. 

2^= 4 3rd trial divisor, 64588800 I 

775 1st remainder. 3 x 4640 x 1 = 13920 

1st complete divisor, 364 x 2 = 728 Increment of cube. 1^= 1 j 

3rd com- ^ 

47*956 2nd remainder, plete divisor, 64602721 xl= 64,602,721 Incr. of cube. 

3x lOx 2 60 1 4th re- 

2x 2® 8 3 x 4640x 1 = 13920 ^ 38,053,279,000 maindV. 

2x is= 2 

2nd trial divisor, 43200 - 

S X 120 x 1 360 dth trial divisor, 6461664300 - 

p 1 3 x 46410 x 5 = 696150 


2nd complete divisor, 43561 x 1 = 43661 Increment of cube. 4th com- ^ Increment of cube. 

plete divisor, 6462360475 x 5 = 32,311,802,376 

4395,931 3rd rem^nd’r. t*e- 

ax 120 x 1 360 5,741,476,626 maind'r 

2x1® 2 

The exact cube, of which 4*6415 is the root, is 

3rd trial divisor, 4392300 ► 100 - 0*005,741,476,625 = 99*994,258,523,375. 

2xl210x 1 3630 From the largeness of the remainder, if the calculations 

^ had been carried out the next figure would have been 8, and 

' , 4*6416 would have been a closer approximation, but as the 

complete ffivisor, 4395931 x 1=4395,931 Incre. of cube, precise cube of 4*6416 is 100*000,721,719,296, it is some- 

. I ^ ’ wlmt over the mark. 

The ^caa power being exhausted there is no remainder. By the use of tables of calculation higher cubes may bts 
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employed, and tMs considerably lightens the labour. We 
give a simple case in example:— 


1875 


1x250x9 = 
9x9 = 


17543608 I 259 
»x 25x25 = 15625 

187600 

6750 
81 


19186,08 


194331x9 


1748979 
169629 Eemainder. 

Here 25 is taken as a cube at once, and its result is sub- 
tracted from the given power; next taking 1875 for a trial 
division of the sum taken down — cleaving off the two last 
figures {i.e, those on the right) — this gives 9 as a quotient, 
with wHch we proceed to deal thus: — 187500 is 300 times 
the square of 25 ; 3 times 260 multiplied by 260, and that 
multiplied by the units figure in the root, give 6750; then 
9 squared gives 81. These several sums being added to- 
gether and their total being multiplied by 9, the units figure 
of the root, give 1748979, and this subtracted from the pre- 
vious remainder leaves 169629 as the final remainder, unless 
it is desired to carry the answer out into decimal places, 
which the student may readily do, as in the foregoing 
example 2. 

(6) Given - - to find its cube root. 

8 ^ 1 ?® - 36^V + “ 27y^(2^ “ 33 ^ 

12.a?2 


-18y+9s/^ 


-36^P^+54x2/^-21f 


36aV+54i!2/“-27^ 

The sixth root of an algebraic expression may sometimes 
be found by taking the cube root of its square root, or the 
square root of its cube root. 

The following generalized statements may now be regarded 
as within the grasp of the sudent, with the means of follow- 
ing them out in theory and employing them in practice; — 
By a root of any quantity is meant the inverse of a power of 
that quantity. Hence, if y? be a power of r, then r is the 
root otjo. The following table will render the relative mean- 
ing of the terms fami&r, and it may be verified by the 
numerical table previously given. 

Name of r. 

Square of . . ... r 
Cube of . . . . . , r 
Fourth power of . . . r 
Fifth power of .... r 


Name of_p. 
Square root of . 
Cube root of . 
Fourth root of . 
Fifth root of . 


Conditions fulfilled. 

rr or 

rrr . , , , . or ri* 

- . . or 

. . . or r® 


p = rrrr . 
p = rrrrr 


V 
P 
P 
P 

And so on. 


Conditions fulfilled. 

TT , . . . or r® = p 


TTT 

rm 

rrrrr 


. or r® = jp 
. or = jt? 
, or r® = y? 


To nmltiply together any two powers of the same letter^ 
we make the exponent of the product the mm of the ex- 
ponents of the factors. 

’EKAMPIm’KB. 

as^ X ^ = ax^. abx^ x == 

The rule also applies when there are more than two 
factors ; for 

a^xsc^xo^xx^ = {3^xiJi^x{ix^xo(f) = sc^xs^^a^*^ 

7a® 5® X 3a®5®c® x x ZhV x bca^y^ = 

Let it be required to divide by aK Since 7=4+3, or 

since a’'sft=a^xa®; therefore or^is Hence 

we that ^ 

To dfimde the power of a q^nUty hy another pmer of the 
mm quantity {of^ a less exponent) we must subtract the ex- 
ponent of the diuisor from the exponent ' 


EXAMPLES* 

10a7^5a"=2a®. ' 7^®+14'i7=,^a^ 


To raise a power of a monomial {i.e. an expression dr 
quantity consisting of a single term, as x) to any gvoen power ^ 
multiply the exponent of the proposed quantity (x) hy the 
exponent of the proposed power: the result is the exponent; e.g. 
The fourth power of ^ 2 ;® is x for(^)4=^ x sP‘ x x- x 'x\ 
(^3)®=^®. (0?®)®=^^®. {x^f^x^K {x^)=zx^ 

{X^)^ = ;3;2+3+2 &c. to n terms _ 

A power of a product is the product of the factors severally 
raised to the power proposed; 

{xyif = xyz.xyz,xyz=xxxyyyszz^x^y^z^ 

(^2^S^)3 _ _ (^)3(^3)3(;g4)3 _ ^6^9^12 

(gf^y^Z^Y ={x'^Y(p^Y{z^y zrzsf^rynr 

('£y=^ for f£y=^and^=f££ 

.yj y^ \yj yyy y^ yyy 

xy^/ £c®y® xfi^yH/ apy^z^ 

(The same rule may be applied to fractional quantities, 
though into this we cannot enter). 

The extraction of roots being denoted arithmetically by 
the radical sign V? Es use is shown in the following table ; — 


(" 


of 0 ?® is V^, 
of x^ is ^ 
of x^ is 
of.27Sis 


of is V^— 

ofv«=is 

0fV« is ^71= , 
of VJis 
means the index 2 


The 2nd root of x is \/^ 

The 3rd root of x is 
The 4th root of x is 
The 5th root of x is 

and so on ; observing that VJ" 
being usually omitted. 

To extract a root of a power of any monomial (as x), 
divide the exponent of the power hy the index of the root^ if 
that division can he effected without introducing fractions. 

If there he a numerical coefficient its root must, of course, 
he extracted, as in common arithmetic; for example — 

Vie^ = 4^^. VsTSW” = Sa^Sc®. 

^Z4.ZaVy^^ = V32aV/®=2a®z?ys 

The root of a root has the product of the indices of these 
roots for its index. 

The root of a product is equal to the product of the roots 
of the factors. 

Carrying with him the knowledge of and power over alge- 
braic expressions and operations conveyed in the foregoing 
lessons, the capable student should now be able to pursue the 
science of symbolic notation into its higher reaches with in- 
terest and ease. We hope he will not regard algebra as a 
mere practical art, but as an intellectual logic and a science 
of the operations involved in calculation. 

For of algebra now, even more than* when Hr, Barrow 
uttered the words, we may truly say: “The steps are 
guided by no lamp more clearly through the dark mazes of 
nature, by no thread more surely through the infinite turn- 
ings of the labyrinth of philosophy {i.e. science), nor, lastly, 
is the bottom of truth sounded more happily by any other 
line. I will not mention with how plentiful a stock of know- 
ledge the mind is furnished from these studies, with what 
wholesome food it is nourished, and wliat sincere pleasure it 
enjoys. But if I speak further, I shall neither be the only 
person nor the first who affirms it — that while the mind, ab- 
stracted and elevated from sensible matter, distinctly views 
pure forms, conceives the beauty of ideas, and investigates 
the harmony of propositions, the manners themselves are in- 
sensibly corrected and improved, the affections composed and 
rectified, the fancy calmed and settled, and the understand- 
ing raised and excited to more divine contemplations ; all of 
which I might defend by the authority and confirm by the 
suffrages gf the greatest philosophers.” 
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ASTEOKOMY.— CHAPTER XV. 


0PBOTBA OF SUN-SPO’l!S~-]SrATIJEE OF S'lTN-SPOTS —SPEOajRtTM 
OF FACUEiS' — SPEOTBITM OF PROMINENCES — WIDENING OF 
HYDROGEN DINE — SPECTRUM OF CORONA — SPECTRUM OF 
CHROMOSPHERE— DETERMINATION OF MOTION BY SPECTRUM 
— DISPLACEMENT OF HYDROGEN LINE — SPECTRA OF THE 
PLANETS— SPECTRA OF COMETS — SPECTRA OF THE STARS — 
CLASSIFICATION OF STAR SPECTRA — MOTION OF SIRIUS— 
SPECTRA OF NEBULiE — SPECTRA OF METEORS— SPECTRUM 
OF LIGHTNING — SPECTRUM OF AURORA BOREALIS. 

One of the most remarkable results of spectrum analysis, is 
that which enables the measurements of velocities to be deter- 
mined by the displacement of the position of the spectrum 
lines of a star or other source of light (as a prominence), and 
the movements of the luminous body to be ascertained, whether 
approaching or receding, with the velocity of its motion. 
Doppler first suggested, in 1842, the principles on which these 
investigations are conducted, when he sought to explain the 
periodic change of colour in variable stars by assuming their 
velocity to bear some relation to that of light, and therefore 
that the number of ether waves striking the eye in a second 
would be greater if the source of light were approaching the 
earth, and smaller if it were receding from it, than if it were 
at absolute rest. As violet light produces the greatest num- 
ber of vibrations in a second, and red light the fewest, if the 
star is approaching, its light in the spectrum will be displaced 
in the direction of the violet; and if receding, in the direction 
of the red; and as the variations of pitch in sound depend on 
the rapidity of the air vibrations, as exemplified by the syren, 
so variations of colour are regulated by the number of vibra- 
tions in the ether wave; therefore, if the glowing hydrogen gas 
of a solar prominence be receding rapidly from us, fewer waves 
will strike the optic nerve in a second than if it were stationary; 
and if the difference in the number of waves be sufficiently 
great to be perceived by the eye, then each colour of the 
glowing gas must incline more towards the red, and the indi- 
vidual coloured rays will not occur in the same place of the 
spectrum in which they would have appeared had the source 
of light been stationary — they will all be displaced somewhat 
towards the red; and the converse will take place if the lumin- 
ous body is rapidly approaching us, as they will all suffer 
displacement towards the violet. As the waves in red light 
are at least 480 billion, and in violet 800 billion in a second, 
and the wave of the greenish blue light of H /3 at F in the 
solar spectrum is only 485 millionth of a millimetre, the 
exceeding delicacy of the measurements can be understood. 

The displacement of the F line (H /3, fig. 1, Plate XI.) to- 
wards the red and violet is shown in fig. 9, which represents a 
cyclone or circular storm on the sun observed by Lockyer. The 
image of the bright line F in the chromosphere appeared in the ! 
spectroscope as in Xo. 1, and a slight movement of the slit of 
the spectroscope gave in succession the contortions shown in 
Xos. 2 and 3. The simultaneous displacement of the bright 
F line in No. 2 towards both red and violet indicated that at 
that place on the sun a portion of the hydrogen gas was 
moving towards the earth, while another portion was going in 
an opposite direction away from the earth towards the sun, 
so that the whole action of the gas in motion resembled that 
of a whirlwind. By means of the distances from the normal 
dark line F, which are taken from Angstrom’s maps of the 
solar spectrum, and marked by dots, the individual displace- 
ments to which the H /3 line is subjected in consequence of 
motion may be determined, and from this the velocity of the 
movements of the gas estimated. Lockyer found tliat the 
furthest displacement of the F line corresponded to a shorten- 
ing of the wave-length that indicated a velocity in the stream 
of gas of at least 147 miles in a second in the direction from 
the sun towards the earth. 

The spectroscope can give comparatively little information 
r^rding the constitution of the planets and their satellites 
and the moon, as all these bodies shine by the reflected light 
of the sun, and not by any light of their own. Their spectra 
are therefore, for the most part, the reflection of that of the 
sun, so that all that can be learned is whether this has been 
modified by any absorbing property of their several atmo- 
spheres. The moon gives no indication of any modification 


of this kind, and this evidence therefore, as far as it goes, 
negatives the theory of a lunar atmosphere. An observation 
of Huggins’ is, however, very decisive; he watched the occul- 
tation of a steir by the dark limb of the moon. If the star 
had suffered any appreciable refraction by a lunar atmosphere, 
the violet end of the spectrum would have been visible a little 
longer than the red, as it would have been more refracted. 
Nothing of the kind was noticed, the entire spectrum vanish- 
ing at once. Mercury, Venus, and Mars give the usual solar 
spectrum, but, in addition, there have been noticed bands 
agreeing in position with some of the telluric bands, particu- 
larly in the red, and in the case of Mars near D. The careful 
observations of Dr. Vogel and others have rendered it very 
probable that they are due to the atmosphere of the planet 
under inspection. Jupiter and Saturn, like the smaller 
planets, show traces of absorption by aqueous vapour, in addi- 
tion to the reflected solar spectrum. But in addition there 
is a band in both spectra that cannot he assigned to either 
of these origins, and therefore it is concluded that the atmo- 
spheres of these planets contain some vapour or gas with 
which we are unacquainted. The two outer planets, Uranus 
and Neptune, especially the former, present very remarkable 
spectra. The faintness of their light does not permit the 
Fraunhofer lines to be distinguished, nor are the telluric 
bands observable. 

In the spectrum of Uranus, Huggins observed six strong 
bands, which have also been seen by Vogel. One of the 
darkest is coincident with the blue green line of hydrogen (F), 
but none of the others have been clearly identified. Another 
strong band is coincident with the one remarked in the spectra 
of Jupiter and Saturn. There are no bands in the spectrum 
of Uranus similar to those produced by the absorption of the 
earth’s atmosphere. The faint light of Neptune gives three 
bands in its spectrum, agreeing, within the limits of observa- 
tion, with three of the darkest in that of Uranus. The red 
is entirely wanting, which is doubtless due to absorption. 
The spectrum of Neptune is in agreement with the beautiful 
sea-green tint of the planet. A peculiar interest attaches to 
this spectrum from the coincidence of the dark bands with 
the bright bands of certain comets, and with the dark bands of 
stars of the fourth type. 

The application of spectrum analysis to comets has at 
present been limited, the comets that have visited our system 
since its application to astronomy having, with one or two 
exceptions, been very small and insignificant. The first 
comet the spectrum of which was observed by Donati, yielded 
; only three bright lines, showing the presence of a glowing gas. 

! Huggins and Secchi in 1866 found Tempel’s comet gave, in 
addition to the three bright lines, a continuous spectrum. 
No dark lines were, however, perceived in the latter, the 
light being probably too faint to admit of their being seen. 
The continuous spectrum yielded by Ooggia’s comet of 1874, 
however, gave some dark fines, and from this it is reasonable 
to conclude that the continuous spectrum given by comets is 
simply due to reflected sunlight. Huggins and Secchi in 
examining the head of Winnecke’s comet in 1868 saw three 
bright bands besides the continuous spectrum, and on com- 
paring them with olefiant ^s, found that they were exactly 
coincident with the three principal bands of the carbon com- 
pounds (fig. 4, Plate XI.) The observations of Coggia’s 
comet gave the same result; in ail cases the tail of the comet 
only gave the spectrum of reflected sunlight. It therefore 
may be concluded that the nuclei of comets not only emit 
their own light, which is that of a glowing gas, but also, to- 
gether with the coma and the tail, reflect the light of the sun. 
There appears, therefore, nothing to contradict the theory 
that the mass of a comet may be composed of minute solid 
bodies separated one from another in the same way as the 
infinitesimal particles forming a cloud of dust or smoke, and 
that as the comet approaches the sun the most easily fusible 
constituents of these small bodies become wholly or partially 
vapourized, and in a condition of white heat overtake the re- 
maining solid particles, and surround the nucleus in a self- 
luminous cloud of glowing vapour. It may, therefore, be con- 
cluded that comets, besides reflecting the sun’s light to us, 
sMne by light of their own, that light consisting probably 
of incandescent carbon or some of its compounds. 
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Spectrum analysis of the stars shows that three elements 
are found in nearly all that have been examined, viz. sodium, 
magnesium, and hydrogen. Iron is also frequently found. 
Sirius, Tega, and Pollux give evidence of these four elements. 
These results show that the stars resemble our sun in that 
they consist of an incandescent nucleus, surrounded by the 
absorbent vapours of various elements, many of which are 
well known. An unlooked-for event occurred on the 12th of 
May, 1866, wMcii renders it more than probable that pro- 
minences also are as much a feature of the economy of the 
stars as of our sun. In the Northern Crown, a faint star of 
the ninth magnitude suddenly attained a brightness exceed- 
ing that of the second magnitude, and then rapidly faded 
away tiE, by the end of the month, it again became of the 
ninth magnitude. On the 16th May, when it was about the 
fourth magnitude, Huggins examined its spectrum, and found 
that in addition to a spectrum analogous to that of the sun, 
it presented four bright lines, two of which were due to hydro- 
gen, and their great brightness indicated that the luminous 
gas was hotter than the photosphere. These facts lead to 
the remarkable inference that the star had suddenly become 
wrapped in intensely luminous hydrogen. Many of the vari- 
able stars show the hydrogen lines bright, and in ij Argus, 
even D® appears, which is the same yellow line seen in the 
prominences, a circumstance which increases the analogy 
between our sun and the fixed stars. Secehi, who examined 
the spectra of most of the stars visible in the latitude of 
Rome, divides them into four groups or types. The first 
class, the wliite stars, of which Sirius and Vega are the types, 
yield spectra crossed by four dark lines due to hydrogen, and 
much broader than those in the solar spectrum. Fainter 
lines may be seen with the most powerful instruments. The 
lines of sodium and magnesium may be easily identified in 
the brightest stars. The second class consists of the yellow 
stars, of which our sun is the example. In the spectra of 
these stars the dark lines are very fine and numerous, those 
of magnesium being often very distinctly marked. A.rcturus, 
Oapella, Pollux, and Aldebaran belong to this class. The 
third group give exceedingly beautiful spectra crossed by eight 
or more dark bands, very dark and sharp towards the violet 
end of the spectrum, and gradually growing fainter towards 
the red end. Herculis furnishes the most remarkable 
spectrum of all: ex. Orionis and Antares are the principal stars 
of this type. The bands are resolvable into individual lines, 
and their sharp edges occupy the same position in all the 
stars of the type, two of them being marked by the lines D 
and h (fig. 7, Plate XI.) The fourth group consists of the 
red stars, which show three large bands of light alternate 
with dark spaces, having the most luminous ’side towards the 
violet. The characteristics of these two last groups seem to 
infer the existence of compound bodies or metalloids in their 
atmospheres. 

An exceedingly interesting investigation is that to determine 
the velocity of movement in the line of sight of the brightest 
stars, from the displacement of certain lines. Fig. 12, Plate 
XI., shows the relative positions and appearances of the F 
line in Sirius, and the hydrogen line produced in a vacuum 
tube. The principal stars showing a motion of approach 
towards the earth are s6 Andromedae, Pollux, » Ursm Majoris, 
Arcturus, s Bodtis, Vega, at Cygni, and et PegasL Those 
receding from the earth are Aldebaran, Oapella, Rigel, 
Betelgeux, Sirius, Castor, Procyon, Regulus, /3, y, and 
^ Ursse Majoris, Spica, and ca Coronas, The rate of motion 
varies from about 12 to 55 miles per second; that of Sirius 
has been variously estimated at from 26 to 40 miles per 
second. 

These observations tend to confirm the conclusion that our 
solar system is moving rapidly in the direction et Herculis, 
for the majority of the stars observed in that portion of the 
heavens seem to be approaching the earth, and most of those 
.. ‘ ^ , the opposite half receding from it. The nebulae give no 
e of the rainbow-tinted band given by the stars, but only 
bright lines due to luminous gas (fig. 6. Plate XI.) 
the lines, the Mntest, is coincident with F, the bright- 
one of the close pair of green lines of nitrogen; the 
at present not been identified. All t^e gaseous 
at give the same number of lines. . In the bright- 


est nebulae a fourth line still more:refrangibIe.;is'''' seen,. which 
coincides with the bright hydrogen line My. Probably the 
spectrum of all the gaseous nebulae consists of four lines, 
but in the faintest of the nebulae it is difficult to observe 
more than the brightest line. Two lines agree with those of 
hydrogen, and declare its presence in the nebulae. The ap- 
parent coincidence of the brightest line with one of a pair 
of nitrogen lines does not, however, conclusively prove that 
nitrogen exists in the nebulae. Some nebulae give a faint 
continuous spectrum in addition to the bright lines. The 
results of these investigations are that those nebulae giving a 
continuous spectrum may safely be assumed to be clusters of 
actual stars, while those giving only bright lines are simply 
masses of luminous gas, of which probably nitrogen and 
hydrogen form the chief constituents. 

The rapid motion and transitory character of meteors 
render spectroscopic observation of these bodies extremely 
difficult. The spectra of the heads of the meteors are gen- 
erally continuous, showing all the prismatic colours except 
violet. In some instances the yellow preponderated in the 
spectrum. In two instances the spectrum gave a homogene- 
ous green tint. The light of the nuclei of the August and 
November meteors exhibited no difference, although in most of 
the August meteors only one yellow line of great brightness 
remained in the spectrum of the tail or track of light left 
when it began to dissipate, the unmistakable indication of 
the presence of luminous gas, while in the November meteors 
the spectrum of the train was cliaracterized by continuity and 
breadth and a deficiency of colour. The light, mostly blue, 
green, or steel colour, appeared in most cases to be homogene- 
ous. The yellow line presented by the train of the August 
meteors is altogether wanting in that of the November me- 
teors. From these investigations it may be affirmed that 
meteors consist of incandescent solid bodies, and that the 
heat they are subject to in passing through our atmosphere 
is often suffiicient to volatilize such elements as sodium or 
magnesium, and that a difference is distinguisliable in the 
chemical composition of the August and November meteoric 
showers. 

The spectrum of lightning gives numberless bright lines, 
among which the blue nitrogen line is the most prominent, 
and the red line of hydrogen, Hot; at the same time there is 
a continuous spectrum exhibiting the principal colours, and 
formed of a great number of bands, fainter and broader 
than the lines and disposed regularly at equal intervals 
trom one another. The spectra of lines are usually given 
oy the forked flashes, sheet lightning yielding the spectra 
of bands. The two kinds of spectra correspond with the dif- 
ference of colour, the light of forked lightning being usually 
white, whEe that of sheet Eghtning is mostly of a reddish 
tint, although sometimes bluish and violet. The light of the 
electric spark always gives a spectrum of lines, wliEe that of 
the brush discharge or glow exhibits a spectrum of bands. 

In the spectrum of the aurora borealis Angstrom found 
always one bright line situated to the left of the weE-known 
calcium group of the solar spectrum, and sometimes traces 
of three very faint bands near the F Ene. The light of 
the aurora borealis is therefore almost homogeneous. Ang- 
strom has also observed the same Ene in the zodiacal fight; 
this bright fine is not coincident with any known line of a 
terrestrial element. The aurora spectrum has also been 
found to indicate five bright lines (fig. 3, Plate XL); of these 
lines the third is the brightest. None of the fines in the 
spectrum of the aurora borealis are found to be coincident 
with any known spectra of gases of our atmosphere, and it is 
therefore assumed that if the light developed by the aurora 
be chiefly of an electric character, it must belong to a tem- 
perature lower than that at which it is possible to observe 
the spectra of gases rendered luminous by the electric dis- 
charge in a Geissler’s tube. 

Photography has recently been successfuEy appHed to the 
production of maps of the spectrum, and although the spec- 
trum does not end where it ceases to be visible, either at the 
red or violet ends, Abney and Vogel have discovered methods 
of rendering bromide of sEver sensitive to rays of aU colours, 
hf which both portions, the ultra red and the ultra violet, 
ordinarily invisible, can be mapped out, and show absorption 
‘ ' ‘ _ 
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lines precisely similar in character to those seen in the visible 
portion of the spectrum. 


PENMANSHIP.— CHAPTER XIV. 

, - EKOBOSSINO — FIGUSING— ynNOTUATION AND THE USB 
OE CAPITALS. 

The culture of pencraft was carried to a far higher pitch with 
our forefathers than with us. Before the printer superseded 
the scriptor, antique artists produced those wondrously illu- 
minated manuscripts which are the joy of the palaeographer, 
and the fine traditions of caligraphic skiU were well kept up 
by the professional scrivener, who delighted to produce in 
“ deed, bill, warrant, quittance, or obligation,” work ‘‘ which 
in a set hand fairly is engrossed.” Even yet from the pains- 
taking assiduity and care employed in giving neatness and 
elegance to the handwriting, so that the clerkly pen might by ' 
“ Strokes inimitably fine 
Crown with perfection every flowing line ” 

of documents meant for the charter-chest and the muniment 
room, a great part of the expressiveness of our meaning is 
derived when we speak of a man’s engrossment in any busi- 
ness or pleasure. Engross — ^as a term in penmanship — the 
erudite Randle Gotgrave informs us is derived from the old 
French engrossoyer^ to write fair or in great {i.e. French 
gros, large) and fair letters. The word is used in contra- 
distinction to the minute or small characters in which the 
original draught of a document was written. The minutes 
were retained by the notary and were called the notarial 
copy, while the engrossed copy was delivered to the persons 
interested. Technically, it signifies the making of a fair 
copy, “writ large,” of any document in a clear, distinct, 
legible, legal hand, and therefore what may he called an 
old-fashioned hand ; but in the ordinary language of the 
counting-house, to engross is used merely to mean to copy 
out clearly and distinctly. It is, however, both for the sake 
of being able to read legal documents and of copying them, of 
great advantage to know and to be able to write “ engrossing 
hand,” and we propose to supply a few instructions on this 
important part of business penmanship. 

On turning to page 66 tiie student will find a table of the 
German alphabet, and in the second column of it the Ger- 
man character of the letters is given. On comparing these 
letters with those supplied in the third division of penmanship, 
Plate III., it will at once be seen that there is a considerable 
family resemblance between the two. It seems not at all 
improbable that the “black letter” of German and “Old 
English” books is in reality an angular and corrupt form of 
the Roman letters employed for ease’ sake by the monks, who 
in the middle ages were much engaged in copying MS. The 
form which letters assume must primarily depend on the 
material written upon and the instrument used in writing. 
Graven lines incline to be straight and of uniform thickness, 
drawn ones tend to become curved, and not only to shade off to- 
wards the terminal points, but to be, in general, thick when the 
stroke is downward, and thin when it is upward. Curved lines 
again afford facilities for taking cursive forms, and love of 
variety and man’s delight in ingenuity may well be considered 
as accounting for changes of form in the caligraphy of different 
nations and periods. Of course, printing and a more general 
intercourse by correspondence has had a steadying effect of 
late^ years, and love of variety is now exercised almost ex- 
clusively in ornamental writing, and exercises little effect on 
ordinary penmanship. 

German text — though now often regarded as a merely 
ornamental form of writing — is, in its capitals, a good deal 
like the Gothic, from which German sprang, and in its minus- 
cular forms is rather a stiff upright reproduction of our com- 
mon round-hand character. On account of this peculiar 
perpendicularity, the pen in engrossing is held in a different 
manner than it is when producing the usual English script 
la engrossing, it is held between the fleshy points of the 
middle and the forefinger, when the nails are turned towards 
the paper, with the side of the thumb-point on the top of the 
the pen itself resting loosely, hollow downwards, on the 
point of the middle finger and on the knuckles of the fore- 


finger, the direction of the instrument being from left to 
right. This position is adopted that the pen may easily re- 
volve by the pressure of the thumb a little to the left when a 
perpendicular line is to be formed, and to the right when a 
horizontal one is required. The easiest order in which to prac- 
tise the small letters is to adopt i as the normal element, and 
to proceed with m, r, . 2 ?, v, and w. Having managed % 
the o forms may be taken thus — o, a, c, g, d, and e. 
Next take A, and L If t and h are taken as one pair, and 
a and/ as another, and care be spent upon them, the distinction 
between them will be impressed on the mind. It will be 
easy to do 2 has a form already familiar, and y will be most 
simply managed by writing an 2 , and drawing a half-oval 
convex to the right, at about an eighth from the top. After 
acquiring readiness in their production in this order, form 
the letters into verbal exercises, mciiidingas many as possible 
(1) of those similar in the first instance, and then (2) taking 
the most diverse— €.y. Namur, rover, wax, ocean, gip, dip, quip, 
health, belch, tick, take, safe, false, axe, zebra, kex, zest, 
yest, acidulous, assiduous, persistent, excellence, cold, bath, &c. 

The capital letters in engrossing hand are often, from their 
broken appearance, called “fracted.” The curve in them is 
the prevailing line. It occurs in its freest, fullest formas 
the first element in N, M, R, X, and W, and in a smaller 
size as the first element in V and Y. In B it takes a hori- 
pntal rather than an upright position. The last element 
: in N recurs in M. The letters 0 and Q are very similar — 
the latter having a slight addition in its second element. 
The shape of Sis rather peculiar, and recurs in a smaller 
form in F, which, however, is cut by a straight line. In a 
still smaller form, it occurs in C with a Hogartliiah line 
slightly slanting below it, in E with a dot to the right, and 
a larger jiine of beauty. The I form reappears in the latter 
part of V and W, in a smaller form in T and H, both having 
a Hogarthian line below them, and the latter having a small 
semi-oval attached to the lower part on the right. It occurs 
also in the last part of P, and in a diminutive size in the 
first part of U* In L we have an ordinary small s with a 
line of beauty beneath it, and K resembles a long English 
S with a second element attached similar to but smaller 
than that which appears in R. The letters A, B, D, G, and 
Y require a great deal of patient practice, but may be made 
very beautiful. As in almost all alphabets, Z is a curious 
form, which, however, seldom occurs. As a practical guide 
in studying these capitals, we commend beginning with the 
larger ovalesque curves, which are almost all made with a 
backward sweep from left to right. Next take all the forms 
of the Hogarthian sweep, large and small, compounding 
them where necessary. In few of the letters has it managed 
to become a thing of beauty, though its combinations are not 
unattractive. It requires a considerable effort at first to 
keep these capitals fairly upright. A quill is usually em- 
ployed in engrossing, though special steel pens are also 
manufactured for this kind of writing. Other analyses of 
these letters have been made, but none ax->pears to be simpler. 
One of the best engrossing clerks in London says, “To 
engross well one must have a clear-seeing eye, special mus- 
cular dexterity in the motion of the hand, and instan- 
taneous readiness of touch.” 

The formation of good figures is of great practical import- 
ance, and it may be a useful appendix to penmanship to 
give some directions which may preclude the possibility of 
figures being misread by securing tiiat they may be plain 
and perfect. 

Figures ought to be made one-half higher tlian the unit 
height of the letter i in writing; 1, 2, 3, 4, 5, 8, and 0 should 
all be of the same size, and should occupy the width of the 
normal M. Write 2 exactly like Q. The top part of 3 
should be one-third of the height, and the line of the ovalesque 
curve of the lower part should rise to one-half; it resembles 
a capital E reversed. The figure 4 is best made by an angu- 
lar (not a looped) joining of the upright and horizontal line. 
The cross line cutting the horizontal line should commence 
one-half from the top and descend one-third. A 5 should be 
formed by a slant-line one-third of height, to which attach an 
ovalesque curve as in the lower part of 3, and to the right of 
the top of the slant line affix a horizontal Hogarthian fine of 
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an m’s width. For 6, beginning at two heights of unit i, bring 
down a slightly curving slant line to base, at which form, 
rising to one-half the height of the line, a complete oval, like 
the kst element in capital 0. In forming 7 begin with a 
horizontal line of beauty at the height one and a half z, to 
this join angularly a straight slant line descending one- third 
of height below the main body of the other figures or writing. 
An 8 is commenced at the usual height with a slightly curving 
slant fine, which form into an ovalesque base curving from 
left to right till at two-thirds height it crosses the down 
slant line, and from that crossing point form a haM oval on 
the left of the line crossed to meet the top where the figure 
was begun. In forming 9 make at the usual height an oval 
like 0, two-thirds of the figure size, and to this attach a 
down slant line extending from joining at top one-third below 
the base of writing. The cipher is formed exactly like the 
letter 0. 

Punctuation (i.e. the division of written matter into sen- 
tences and parts of sentences) aids greatly in making what 
is written clear in meaning and pleasant in reading. It was 
very little used by the ancients, though the Alexandrian 
grammarians pointed out its use for oratorical purposes, and 
AJcuin, in the days of Charlemagne, introduced a simple form 
of subdividing sentences by points. The Venetian printer 
Aldus Manutius invented our present system of punctuation 
in the fifteenth century. The grammatical marks used in 
punctuation are as follows : — (1) Comma [,] (Gr. komma^ a seg- 
ment), for separating the smaller subdivisions of sentences, 
especially when words intervene between a nominative and 
its verb, when easily understood words are omitted, and when 
modifying words are employed; (2) semicolon [;], used to mark 
off the conjunct members of a sentence; (3) colon [:] (Gr. 
holon, a limit), employed when the sense of a sentence is 
complete, but it is found desirable to add some further re- 
mark in illustration or enforcement ; (4) period [.] (Gr. 
periodos, a circuit), indicating the completion of a sentence. 
The following are rhetorical points: — (1) Exclamation [!], 
suggesting emotion; (2) interrogation [1], inquiry; (3) paren- 
theses [( )], a portion grammatically independent inserted in 
a regularly constructed sentence; (4) dash [ — ], single denotes 
an abrupt turn of thought ; double [ ], a useful or ex- 

planatory remark interjected in a sentence; (5) quotation [“ ”], 
inverted commas, indicates that the words so marked have 
been used by some other person than the writer. 

In English writing, capital letters begin (1) every sentence, 
(2) every line of poetry, (3) names used to designate the 
Supreme Being, (4) proper names and adjectives derived from 
proper nouns, as well as names of days, months, festivals, 
titles of books or of honour, &c., and objects personified, (5) 
the pronoun I, (6) the interjection 0, (7) the first word of a 
direct quotation, and not unf requently any leading or em- 
phatic word. In preparing manuscript for the printer, when 
words omitted are required to be introduced, a sign, caret [a], 
is placed in the line to show where the matter is to be taken 
in; a single line is drawn under any word or words which are 
to be put in Italics ; two lines indicate smalt, and three lines 
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EliEOTaiO LIGHTING — AEO LAMPS — MONOPHOTAL ANL POLY- 
PHOTAL ARC LAMPS — ELEOTBIO CANDLES — INOANDESOENT 
LIGHT WITH COMBUSTION' — INOANDESOENT LAMPS~SE00ND- 
ARY BATTERIES — STORAGE BATTERIES — ELEOTRIO LIGHT 
APPLICATIONS — INDUCTION CURRENTS — MAGNETO-ELEOTEI- 
CITY— -MAGNETO-INDUCTION CURRENTS — INDUCTION OOIIr— 
CURRENTS INDUCED IN MASSES OP METALS— MAGNETO - 
MACHINES — DYNAMO MACHINES — DYNAMO-ELEOTBIO MA- 
CHINES — DYNAMO ELECTRICITY. 

VOLTAIC ARC-ELECTRIC LIGHT. 

When the circuit of a voltaic battery is suddenly closed a 
spark is obtained at the point of contact, which is often of 
considerable brilliancy, and a similar spark is also perceived 
on breaking contact. The tension of the voltaic battery, 
however, is never sufficient to cause the spark , to pass 


between the electrodes unless they are previously brought 
into contact. The voltaic arc between carbon terminals 
was first produced by Sir Humphrey Davy in 1813 with 
a battery of 2000 elements; but until the experiments 
of Beteuil in 1842 the possibility of its practical use as a 
source of illumination was not suggested, from the imperfec- 
tions connected with the apparatus both for generating the 
current and regulating the light. In 1857 Van Maldern 
demonstrated that electric light could be advantageously pro- 
duced in certain special cases, and the illumination of the 
lighthouses of La Hhve by electricity in 1863 brought the 
electric light for the first time into notice. The invention of 
the dynamo-electric machine gave a further impetus to the 
electric light; and Jablochkoff’s invention of the ^velectric 
candle” in 1876 inaugurated a new system of electric lighting. 

All eiectric lighting is dependent upon two distinct fac- 
tors — the eiectric generator and the electric lamp. The 
fundamental principle of the production of light, whether 
with oil, petroleum, gas, or electricity, is to bring a solid (or 
gaseous) body to a high temperature, the quantity of light 
produced being the greater the higher the temperature of the 
body. The high temperature of the luminous part of the 
electric arc is produced by the resistance which the partially 
volatilized carbon offers to the passage of the current, its 
energy being converted into heat within a very restricted 
space. When the electric current heats a gaseous conductor 
the light produced forms the voltaic arc. Unless the gaseous 
conductor contains solid particles detached from the electrodes 
it is never very luminous. It is the solid particles, when 
raised to a very high temperature, that emit the characteristic 
dazzling light of the arc. For the production of the electric 
light conductors of gas carbon or very dense charcoal are used. 
If a solid conductor of feeble conductivity is heated by the 
current and rendered luminous, the light is said to be pro- 
duced by incandescence. There are therefore two distinct 
methods of producing the electric light, according as the con- 
ductor is solid or gaseous. Matteucci, who in 1850 investi- 
gated the conductivity of the arc passing between points of 
various substances, found tliat it depended chiefly upon the 
fusibility and volatility of the substances forming the points. 
He also observed the difference of temperature of the two 
poles, which increases with the non-conductivity of the ma- 
terials forming the poles, and also with the facility with 
which these materials are dissociated, the + pole being nearly 
twice as hot as the - pole. This unequal heating causes a 
difference in the disintegration of the substance and modifies 
the electrical resistance, which may vary from 0‘5 ohm to 
upwards of 100 ohms. 

The length of the arc varies with the tension of the cur- 
rent; it may extend to 4 or 5 centimetres with appropriate 
currents. When the arc is short it 
generally assumes a cylindrical contour. \ 

It is also found that the arc exerts an ' 
opposing electro-motive force of its 
own, and tends to set up a counter 
current. When the voltaic arc is pro- 
longed it becomes less condensed and 
more slender, and has an envelope sur- 
rounding it resembling the appearance 
of a flame. The central part is com- 
posed of incandescent particles, which 
detach themselves from the heated ex- 
tremities of the points and appear to 
attract one another, forming a con- 
tinuous stream. The exterior parts of 
the arc consist of more finely divided 
matter. In air the voltaic arc rapidly 
and unevenly consumes the carbons in 
the proportion of about one to two. 

The result of this unequal combustion 
is that the luminous point is displaced, 
and that the electrodes become de- 
formed; the - pole presents a sharp 
point, as at d, fig. 1, while the -b pole 
assumes a hollow crater-like shape, 
luminous point with a more or less prominent fringe, as 
at B, These phenomena are produced with continuous cur- 


Fig. 1. 
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rents. With alternating currents the waste of the carbons 
is even and regular, and both extremities assume a pointed 
shape. In electric illumination the hollowed electrode acts 
as a reflector, and when the lamp is at sufficient elevation 
the floor receives a larger amount of light than the ceiKng, 
which is always an advantage. 

For lighthouse illumination the concave surface of the 4* 
electrode, with a convenient arrangement of the - carbon, 
supplies a much greater intensity of light in a given direction. 
Continuous currents are therefore preferred to alternating 
currents for the lighting of lighthouses. A light thus pro- 
duced is termed a condensed light, and is obtained by placing 
the lower - carbon in such a position that its axis is in the 
prolongation of that side of the upper carbon which faces 
the horizon that is to be illuminated. By such an arrange- 
ment, if the light produced by the carbons is 100, the follow- 
ing intensities are obtained : — 


In front, . 287 

On each side, 116 

Behind, 38 


Condensed light or ordinary light may therefore be advan- 
tageously employed, according to the intended applications. 

The employment of pure carbons for the production of 
the electric light is a matter of great importance, otherwise 
the light is unsteady, from the intense heat producing an 
undue amount of ash and flaking off of the points. Carre 
manufactures on an extensive scale carbon rods containing 
metallic salts which, according to their nature, give to the 
flame a greater steadiness or a more agreeable tint. A 
mixture of very pure fine charcoal powder, coke, and lamp- 
black is thickened with syrup of sugar; it is well triturated 
and passed through a draw-plate under a pressure of about 
100 atmospheres; the sticks are then baked and dipped 
while red hot into the syrup, baked again, dipped again, 
and so on a certain number of times. The carbon thus 
prepared is a good conductor, burns slowly without cracking, 
and without giving too much flake. Gauduin employs char- 
coal, the residue obtained by the destructive distillation of 
tar, resin, bitumen, &:c., the moulding being effected at a 
very high pressure by a hydraulic press. Napoli, of Paris, 
produces carbons of high quality, and on a large scale. He 
employs gas-tar and the residue of coal slowly distilled at a 
dull-red heat. The carbons are of great hardness, and have 
a fine fracture, like that of crucible steel. In this condition 
they are used for electric lighting, burn with perfect steadi- 
ness, and give a pure wlflte light. 

The appliances designed for the production of the voltaic 
arc, and which regulate more or less accurately the distance 
of the carbon points and the steadiness of the arc, are so 
numerous that only the more important can he noticed here. 
They may he divided into two groups, according to the rela- 
tive position of the carbons — arc lamps and electric candies. 
In the arc lamp the light is produced between two carbon 
points, placed end to end by a self-acting apparatus, which 
likewise regulates the distance between the points; in the 
electric candles the carbons are placed parallel to each other — 
they are also free from the complex mechanism found in the 
arc lamp, which constitutes in practice a great advantage. 
All arc lamps utilize the changes produced in the current to 
act upon a form of mechanism which regulates the distance 
between the two carbon points. In some only one light is 
supplied by a given electric source; in others two, four, ten, 
twenty, up to forty are supplied by the same current. Arc 
lamps are therefore divided into single light, or monophotal^ 
mdi polyphotal or division lamps. All single-light arc lamps 
have the common characteristic feature that the electro- 
magnetic apparatus which regulates the distance of the car- 
bons is placed in the same circuit as the arc itself, and is 
therefore traversed by the whole of the current, the varia- 
tions in the intensity of the current causing the approach or 
the separation of the carbons. 

The first arc lamps were all constructed upon this principle; 
the variation of the current acted sometimes upon a solenoid 
and sometimes on an electro-magnet controlling a clockwork 
movement In Foucault’s regulator the carbon-holders are 
propelled by a train of clockwork wheels kept in motion by a 


spring. An electro-magnet, through which the current flows, 
attracts an armature and governs the clockwork. When the 
current is too powerful the armature is drawn down and the 
clockwork withdraws the carbons further apart ; when it 
is weakened by the resistance of the arc the arma- 
ture is drawn up by the action of a spring, and allows a 
second train of wheels to come into play by which the carbons 
are moved nearer together. 

Serrin’s regulator, somewhat upon this principle, has found 
a great number of practical applications, as it fulfils in a 
comparatively simple manner all the requirements of an 
apparatus of this kind. When no current is passing the 
carbons are in contact; when the current is established they 
separate to the required distance, and then approach one 
another slowly without coming again into contact. Should 
the arc be broken by a strong wind or the fracture of a car- 
bon, the arrangement brings the carbons again into contact, 
and then removes them to the required distance, so that the 
voltaic arc is at once reproduced with all its pristine brilliancy. 
To carry out these arrangements the + carbon-holder a (fig. 1, 
Plate ^l^VIL) consists of a rackwork acting on a series 
of multiplying wheels for the increase of speed, the last of 
which corresponds with a wheel carrying a certain number of 
long teeth in the form of a star. When no current passes 
and the carbons are separated, a motion of the wheels takes 
place until the carbons touch. At the same moment the 
electro-magnet b comes into action, attracts the armature />, 
and causes the descent of a movable oblong check, to which 
it is fixed, to arrest the motion of the star wheel, and stop 
the descent of the upper -I- carbon a, and at the same time 
lowers the - carbon o, which is fixed to this movable piece. 

When the arc is lengthened tlie intensity of the current is 
weakened; the movable piece is then raised by the action of 
two supporting springs, and sets free the large-toothed wheel 
€, The upper carbon a can now descend a certain distance, 
until the arc is sufficiently shortened and the intensity 
brought back to its normal strength, when a fresh stoppage 
takes place, and a new state of equilibrium is set up. On 
the contrary, if the carbons are too close to one another, the 
intensity of the current increases, the movable piece is more 
strongly attracted by the electro-magnet, and continues to 
descend, producing a lengtiiening of the voltaic arc. The 
spiral springs are adjusted by the screw n. As the -t- carbon 
descends and the - carbon ascends at the same time, and at 
a relative rate which is nearly as two to one, the luminous arc 
remains at a constant elevation. 

In the latest form of the Crompton arc lamp (fig. 2, Plate 
XXYIL), the framework consists of two hollow rods a a, 
united at the top and bottom by iron cross-pieces b and c, 
which are each furnished with two small grooved pulleys p p, 
the upper one with lugs d' d\ for slinging the lamp. To 
one side of the rod a is fixed the solenoid n, which is formed 
in two parts, the upper part being wound with a high resist- 
ance coil to form a shunt between the terminals of the lamp, 
while the lower division is placed in the main circuit. An 
iron core c moves inside the solenoid, to the upper end of which 
is attached a small clockwork movement e. The tube o 
below the solenoid serves to steady the up-and-down motion 
of the core. 

The -f carbon-holder h is furnished with a plate on which 
a weight w is placed for regulating the lamp; it is attached 
to, but insulated from, one end of a flexible metallic cord, 
which passes over the pulley p, round the wheel h in the 
clockwork, over a second pulley p, and down the tube a, and 
under the wheel n in the - carbon-holder, the other end of the 
cord being secured by the screw n. The + carbon-holder h 
is guided by two small rods r r, held at the top by tlie iron 
piece m, and insulated from it by porcelain tubes. The lower 
ends of these rods are secured to a porcelain insulator fixed 
to the bottom of the tin case t, which serves to exclude all 
fumes from entering the working parts of the lamp. Tlie -f- 
carbon passes through the bottom of % from which it is 
insulated by porcelain. The -carbon rises from its holder 
through the nozzle j?; f is an adjustable stop clamped on the 
rod A, and serves to release the brake d from the brake- 
wheel E, when the iron core raises the clockwork high enough. 

I The spring $ is to give sufficient pressure on the wheel jb, to 
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prevent it revolving when away from the stop p. The cur- 
rent enters at the terminal and passes round the solenoid n 
to the terminal which is insulated from the frame, and by 
means of a flexible metallic cord it reaches the + carbon- 
holder; it then traverses the - carbon, the holder of which is 
in connection with the frame of the lamp, and so passes to 
the next lamp. When the current passes round the solenoid 
its core is drawn down, and the carbons are separated. As 
the arc lengthens, the shunt coil draws the iron core up until 
the brake d is brought against e and the wheel c is released; 
the weight w, and with it the -4- carbon, then falls, at the same 
time raising the - carbon exactly half the distance. As soon 
as the lamp feeds, the current in the shunt coil decreases, and 
the main current pulls the brake d clear of the stop f, the 
arc again lengthens, and the same action is repeated. The 
adjustment of the lamp is by the position of the stop f and 
the weight w. The intensity of the light is between 2000 
and 2600 candles for horizontal, and between 2500 and 4000 
candles for downward rays. 

When several monophotal arc lamps are connected in series 
in tile same circuit they speedily become deranged, as in all 
these lamps the movement of the carbons is dependent on the 
action of an electro-magnet, which obeys the variations of 
intensity of the current which are produced by the lengthen- 
ing or shortening of the voltaic arc. If two lamps are placed 
in the same circuit the lengthening of the arc of one is suffi- 
cient to set the two electro-magnets in action, and therefore 
at the same time to shorten both the voltaic arcs. In this 
case the second lamp immediately ceases to act, when aU that 
was necessary was the regulation of the distance between the 
carbons of the first lamp. Again, one arc might be very long 
and the other very short without interfering with the equili- 
brium, since the intensity of the current will be the same as 
if the two arcs had the mean length necessary for their effi- 
cient working. When arc lamps are to be in series on the 
same circuit, it is therefore necessary, to maintain efficient per- 
formance, that the regulation of the carbons of each lamp 
should be independent of ail the other lamps that are placed 
in the circuit. The polyphotal lamps fulfil this conffition, 
and are all founded on the law of shunted currents, that the 
sum of the strengths in the divided parts of a circuit is equal 
to the strength of the principal current ; and the stren^hs 
of the currents in the ffivided parts of a circuit are inversely 
as their resistances. 

The differential lamp of Siemens, constructed by Hefner 
Alteneck, enables as many as ten lamps to be placed in series 
on the circuit of a Siemens alternating current machine, the 
action of each lamp being independent of all the rest. The 
principle of the regulation is the differential action which ! 
shunted currents exert in proportion to their relative inten- I 
sities upon two circuits. ! 

The action of the apparatus is simple. The main current 
enters the apparatus at l (fig. 3, Plate XXVII.) and divides 
into two parts; one part enters the coil t, formed of very fine wire 
and of great resistance, and leaves again by l' to enter the 
next lamp in series on the circuit; the second part of the cur- 
rent traverses the coil e, wound with a short and thick wire, 
and leaves to traverse the voltaic arc formed between the 
carbons g A, whence it also passes by il over into the next 
lamp. The current is thus divided into two very unequal 
fractions: the weakest traverses the coil which has a fixed 
and very large resistance ; the larger portion of the current 
traverses the voltaic arc, which offers a variable resistance as 
the carbons are consumed. The soft iron cores, $ s', working 
in the interior of each coil, are connected with the carbon g 
by a lever, cda. As each coil attracts its corresponding 
core with a force proportionate to the intensity of current 
and to the number of turns of wire for a suitable resistance 
of the voltaic arc, the relative resistances of the two circuits 
will tend to equalize the actions of the coils on the rods s s', 
and the lever c da will assume a certain position of equili- 
brium. If the resistance of the arc increases, this equilibrium 
is destroyed, the action of the coil t will predominate, and 
the lever cda will move on the centre d and cause an ap- 
proach of the carbons. If the resistance diminishes, the coil 
■ E acts most forcibly on the iron rod and /the carbons are 
separated; consequently the regulator does not act by the 


variation of the intensity of the current in the circuit, as in 
the Serrin lamp, but by the variations of the resistance of 
the voltaic arc. As the lower carbon is fixed, the luminous 
point descends in proportion to the waste of the carbons, but 
the mechanism being placed above the luminous point no 
shadow is thrown. The meclianism is inclosed in a copper 
cylinder, which preserves it and serves for the suspension of 
the lamp. Any one of the lamps may be extinguished and 
immediately relighted without interference with any other. 
There is also an arrangement for preventing the extinction 
of all the lamps of one circuit when the carbons of a lamp 
are burned out or have been neglected to be replaced. In 
the Giilcher arc lamp, which gives great steadiness of light 
and is simple in construction, the regulation of the carbon is 
effected by a single electro-magnet; the lamp is therefore 
cheap to manufacture and repair, and not liable to derange- 
ment. The two carbon-holders are connected by means 
of a cord which passes over a pulley, e (fig. 4 of Plate); the 
upper one, the rod of which (t'o^') is of iron, being heavier 
tends to descend, and at the same time draws the other car- 
bon-holder up. The rod of the upper carbon moves in close 
proximity to the pole of a cylindrical electro-magnet, u, which 
is mounted so as to have freedom of motion in a vertical 
direction on the axis a; the other pole of the electro-magnet 
is kept in contact with a regulating screw, v, by a spring, 
the tension of which can be adjusted. At starting the car- 
bons are in contact; on the current passing through the car- 
bons and the electro-magnet one of its poles adheres to the 
iron rod t't' of the upper carbon, and keeps it in its place, 
while the other pole is attracted by the small iron block c 
placed beneath. The electro-magnet therefore moves on its 
centre a, and raises the upper carbon, producing the arc. 
The electro-magnet now begins to oscillate, and finally re- 
sumes its position against the screw v, where it remains so 
long as the current preserves its normal intensity. As the 
arc increases, the intensity gradually diminishes by the wast- 
ing of the carbons, and the electro-magnet releases the rod 
t' t' of the upper carbon, and the points approach each other. 
By this arrangement, when several G-ulcher lamps are placed 
in circuit, the first lamp acts as the regulator of the second, 
the first and second as the regulator of the third, and so on. 
This regulating action depends on the motion of the electro- 
magnet and upon the quantity of current flowing into 
the circuit. When the lamp a (fig. 6, same Plate) is first 
lighted, by connecting the axle of the electro-magnet to 
the main conductor in connection with the 4- pole of the 
generator, the light establishes itself, as already explained ; 
then if the connections with lamp b be completed the current 
is divided, and b is lighted. At starting the current flowing 
through B will be stronger than that flowing through a, be- 
cause the carbons of b are in contact, and therefore offer less 
resistance; as a consequence the electro-magnet of b is set in 
motion, the carbons are separated, and the resistance is in- 
creased. At the same moment the current passing through 
A will be strengthened, bringing the carbons nearer together, 
and the equilibrium of the current is established between a 
and B. When o is lighted the same processes take place; the 
lamp A regulates b and o, B regulates a and o, and o regu- 
lates A and B, and so on for other lamps. The Giilcher 
lamp requires 1*66 horse-power for each lamp, giving an 
illumination of 135 carcels (2160 candles). 

The action of the Weston arc lamp, which is simple, regix- 
lates itself with great accuracy according to the strength of 
the current, producing a steady white light, and gives very 
satisfactory results, is shown in fig. 6 of the Plate, The 
box at the top of the lamp contains the rod, be, carrying the 
upper carbon. When no current passes this descends by its 
own weight, and the two carbons are in contact. When the 
lamp is started the electro-magnet m m attracts the arma- 
ture A A, which, being suspended by the two spring-arms i*r o, 
can only move up or down. The rise or fall of the armature 
raises or depresses the curved arm o, to which it is attached, 
arresting or releasing the rod e by the grip of the collar 
dd. The tension of the spring s regulates the tension of 
the springs o n supporting the armature. The movement of 
the armature therefore depends on the difference between the 
tension of this spring and the attractive force of the electro- 
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magnet m m, which is wound alternately with coarse and 
fine wire in reverse directions, so that its action de- 
pends on the differential action of the currents which tra- 
verse these wires. The coarse wire is in connection with the 
main current; the fine wire is connected to the terminals of 
the lamp, and acts as a shunt of the main current. When 
the current enters the thick wire of the electro-magnet it 
passes down through the carbons, and ascends to the right 
of the lamp-frame, passing on to the next lamp. The 
electro-magnet mm being excited, lifts the armature a a, 
which carries with it the lever a and the rod k b, and the 
arc is established. The intensity of the current circulating 
through the shunt increases in proportion to the distance 
between the carbons and the resistance of the arc ; as this 
resistance increases, the current traversing the shunt is 
strengthened and the attraction of the magnet lessened, the 
armature a is lowered, and the carbons approach nearer to 
each other, the shunt current consequently becoming less 
intense. Should the arc become extinguished the armature | 
is entirely released, the carbons come into contact again, and 
the current is re-established. To moderate the fall of the 
armature, it is connected with the piston-rod o, which moves 
in a reservoir filled with glycerin. The disc of the piston is 
formed of two discs, p, each of which has three triangular 
notches on its circumference; one disc is fixed to the rod, the 
other is capable of being turned round, so that, according as 
the notches coincide or cover one another, the movement of 
the piston is regulated with great accuracy. 

The Brush arc lamp is of great simplicity, the feed being 
actuated by gravity alone, while it is controlled solely by the 
influence of a magnetic field on a bar of iron ; the intensity 
of the field varies with the strength of the current passing 
through the lamp circuit. The Brush system is capable of 
estabHsMng a great number of powerful arc lights-— as many 
as forty — in a single circuit This is a great gain where several 
lights have to be employed, because if there are as many long 
conductors as tliere are lamps, then the entire loss of current 
due to the resistance of the cables must be borne by each 
lamp, whereas if the number of lights can be included in a 
single circuit the loss of current from the resistance of the 
conducting cable is divided among all the lamps in the 
series. The Brush arc lamp (which is shown in diagram form 
in fig. 2 below) is made with either a single carbon burn- 
ing eight hours, or with a double carbon burning sixteen 




hours. In each case the lower carbons are fixed so that 
the arc gradually descends. The upper carbon, o+, de- 
scends by its own weight, completing the circuit; the effect 
of this is to cause a soft iron plunger, i o, to be drawn more 
or less within a hollow sucking coil, p o, and through the in- 
tervention of a lever, n, and an annular clutch, w, surround- 
ing tlie rod of the upper carbon, it is lifted away from, the 
lower and the arc established. As the arc lengthens the 


strength of the current diminishes, and the supporting power 
of the sucking coil is reduced, allowing the plunger to descend 
and the arc to be reduced until the proper strength of the 
current is restored, when the rising of the plunger once more 
locks the carbon in position. To insure the individual inde- 
pendence of each lamp and a uniform light, each coil of the 
controlling magnet is wound with two distinct coils of wire In 
a reverse direction, the first consisting of a number of turns 
of thick wire, through which the primary current is trans- 
mitted to the arc, and the second of a much larger number 
of convolutions of fine wire, which forms a shunt circuit of 
high resistance between the terminals of the lamp; this 
being always closed, is independent of the arc. As the cur- 
rent in the shunt is in the opposite direction, the influence of 
the fine-wire circuit will be to neutralize and weaken the 
attractive influence of the thicker wire helix, but the number 
of convolutions of the two coils, as well as their respective 
resistances, are so proportioned to one another that the at- 
traction of the primary helix, when the arc is of its normal 
length, overcomes the influence of the secondary circuit. 
Owing to the greater resistance of the latter, not more than 
1 per cent, of the main current is transmitted by the shunt, 
but owing to its large number of convolutions its magnetic 
influence is considerable. The electric current has therefore 
two paths from one terminal of the lamp to the other — the 
one through the arc and the other independent of it ; should 
the arc become too long its resistance will increase, and a 
larger proportion of the current will pass into the shunt, 
while the thicker wire helix will diminish in magnetic 
strength, and the resultant influence upon the core i o will 
be reduced and the upper carbon brought nearer to the lower. 
On the other Iiand, if the arc becomes shorter and its resist- 
ance reduced, more current flows through the primary coil 
and less through the secondary, and the carbons are drawn 
further apart. 

The short-circuiting apparatus consists of an electro-mag- 
net, 0 0, wound with thick and fine wire coils similar to 
those of the regulating coil f o, but both are wound in tiie 
same direction. When the thick-wire circuit of this magnet 
is complete it forms a shunt of less resistance between the 
terminals, and therefore short-circuits the lamp, transmitting 
the current to the main circuit. As the fine wire of this 
magnet is in circuit with the fine wire of the regulating 
solenoid f o, it follows that through a failure of the arc, or 
through any considerable increase in its resistance, a larger 
portion of current will be diverted through the fine- wire cir- 
cuit, and the attractive force of the electro-magnet o o will 
raise the lever k pivoted on the centre I, making contact at 
k, and thus short-circuiting the lamp through the thick coil 
of 0 o and the resistance spring s, by a path altogether inde- 
pendent of either the fine or thick wire solenoids; and as tiieii 
their magnetic action ceases the upper carbon drops, or if it 
is burnt out, or from any other cause the arc is not estab- 
lished, the contact pieces, remain firmly held together by 
the attraction of the electro-magnet o o, and the current flowsj 
past the faulty lamp to the others in the series. The Brush 
carbons are a foot long, and are electro-plated with a thin 
coating of copper. In the double carbon lamp the change 
from one pair of carbons to the new pair is effected by an 
ingenious mechanical contrivance, dependent upon the action 
of the sucking coil which raises the clutch on the carbon rod. 
By the simple device of placing one pair of jaws a little higher 
than the other it takes its grip before the other begins to act, 
and consequently lifts its corresponding carbon higher than 
its neighbour, so that only one arc is established across the 
lesser distance, and in all subsequent regulation the lower 
end of the reserve carbon is always higher tlian the other by 
the difference in the height of the two pairs of clutclies* 
When the ends of the first carl‘ons no longer meet where the 
frame is dropped, the current by which they are again separ- 
ated can only be transmitted by the reserve carbons coming 
into contact ; the circuit is then completed, and the new car- 
bons come into action. 

The Bilsen lamp, invented by Pielte and Krxzik, is worthy 
of especial attention, because the light is regulated without 
any further mechanism and without the applicjition of any 
other forces than the magnetic attractions due to the current 
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Itself. The current before entering the lamp is divided into 
two parts, each of which traverses one of the two superposed 
solenoids m and m' (fig. 3), in which an iron rod of peculiar 
shapcj being thickest in the centre and diminishing gradually 
towards the ends, slides up and down. The main current 
traverses fi.rst the solenoid m, constructed of thick wire, while 
the shunted current traverses the solenoid m', composed of a 
number of coils of very fine wire. The relation between the 
resistance in the solenoid and the length of the coil is calcu- 
lated in such a manner that as soon as the arc attains a fixed 
and determined resistance the iron rod remains in equilibrium 
under the influence of the two solenoids. When the resist- 
ance increases the equilibrium is broken, and an adjustment 
of the carbons takes place. The carbon might therefore be 
fixed directly to the iron rod, if the attraction of the solenoids 
remained the same for each position of the rod; but this is 
not so, for when an iron rod penetrates into a solenoid tra- 
versed by a current, the attraction on the rod is at its maxi- 
mum when the end of the rod is at the same level as the 



Pilseu Lamp. JablochkoflF Candle. 


middle line of the solenoid. As soon as the rod advances 
beyond that line the attraction gradually decreases, and is at 
zero when the middle of the rod coincides with the middle 
of the solenoid. In the Pilsen lamp this difficulty if over- 
come by giving to the iron rods a peculiar elongated form, 
some of which are represented in fig. 7, Plate XXYII. By 
using iron cores of this description the attractive power of 
the solenoid remains the same for almost one half of the rod, 
as the different diameters of the rod compensate the differ- 
ences in the attractive power of the solenoid. TMs regular 
motion of the rod enables the upper + carbon to be attached 
directly to the rod without the intervention of mechanism. 
The iron rod is suspended from a pulley, k, and counter- 
balanced by the weight w. The primary current enters the 
solenoid m through the conducting wire, passes through the 
, + carbon, the voltaic arc, and the - carbon, and so on to 
the main wire again. The shunted current traverses the 
lower solenoid m', and also returns into the main circuit 
outside the lamp. For a given resistance of the arc 
the rod i« maintained in equilibrium by the two solenoidB. 


As the . resistance of the arc augments by the' combus- 
tion of ' the carbons, ' the attractive ■ force of the solenoid 
m' in the shunted circuit increases, and the -f carbon de- 
scends with the iron rod. The two solenoids are super- 
posed at such a distance that the space between their centres 
is equal to half the length of the iron core. The action of 
the solenoid m in the main circuit is to separate the carbons; 
that of the shunt solenoid m', to bring them together. If the 
current should be interrupted the carbons remain separated, 
as they are balanced by the counterpoise w. In such a case, 
when the current passes, it can only traverse the shunt 
solenoid m', by which the carbons are at once brought into 
contact and the arc established. Should the carbons not be 
in contact, and several lamps have to be lighted in the same 
circuit, the current can only pass through the shunts, but 
then the resistance becomes too large, and the lamps cannot 
be lit. To meet this contingency each lamp is provided with 
an automatic commutator, which, before the carbons actualy 
touch, sends the current into a spiral of thick wire having a 
coil of fine wire at the lower end; as soon as the carbons 
touch, this supplemental coil is put out of the circuit. 

In this description of the arc lamp only a few varieties, 
and those the most practical, have been noticed. The large 
number of arc lamps brought forward only point out the 
extent of the area for inventive enterprise; it is the select 
few, however, that come into practical use. 

The “ electric candle ” is an arrangement in which the two 
carbons are placed parallel to each other, and not end to end. 
It was the invention of a Russian officer, Jabloclikoff, in 1876, 
and from its extreme simplicity and the complete absence 
of any mechanism, has attained a well-deserved success. In 
fig. 4 the two carbons, a a, are seen placed side by side, 
and insulated from each other by a thin strip of china clay 
(kaolin), b; on the current being sent through the carbons, the 
insulating strip maintains the arc at the extremity of the 
candle, but volatilizes in proportion to the combustion of 
the carbon. In order that both carbons may be consumed 
equally, the electric candle is exclusively fed by machines 
I which continually reverse the direction of the current. For 
the purpose of lighting, a small piece of graphite is placed 
between the ends of the two carbons secured by a ribbon or 
paper, which establishes a conducting circuit. On the current 
passing the little piece of graphite becomes red hot and is 
consumed, when the voltaic arc appears, and is maintained 
as long as the candle lasts. The Jablochkoff candle has 
been extensively employed for lighting. In Paris upwards 
of 2500 of these candles have been in use for street lighting, 
generally arranged, as shown in the figure, so that as each 
candle is consumed another is lighted. The only disadvantage 
of the candle is the incessant variation of tint and brilliancy, 
arising from impurities in the carbon, but this defect may 
ultimately be lessened by improvements in the manufacture. 

Light produced by the voltaic arc implies a longer or 
shorter distance between the two conductors; this space is 
occupied by gas raised to a very high temperature, and by 
particles of carbon detached from the electrodes. In electric 
lighting by incandescence two different principles are em- 
ployed — ^incandescence with combustion, and incandescence 
alone. In the first the light is produced by a carbon point 
traversed by the current, and more or less quickly consumed. 
In the second the current passes through a substance of 
small conducting power, which becomes luminous without 
the substance being destroyed. 

In the Joel Werdermann lamp, the light is produced by 
the heating to incandescence of the end of a small rod of 
carbon forming one electrode, which is pushed through a pair 
of hinged contact jaws by the action of a weight suspended 
by pulleys against a fixed cylinder of copper forming the 
other electrode. The carbon pencil is consumed at the rate 
of to 3 inches per hour for lights of 100 candle-power, 
and rises according to its consumption. The length of the 
carbon point in circuit between the jaws and the fixed elec- 
I trode is about three quarters of an inch, and it is rendered 
highly incandescent chiefly at that part of the pencil which 
becomes pointed in contact with the copper electrode. In 
addition to this a glow or flame appears from the sides of 
the incandescent carbon to the copper electrode. The light 
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takes an intermediate position between the purely incandes- 
cent ejstem and that of the woltaic arc, ' The fixed electrode 
remains intact „ without .any appreciable wear. With this 
lamp an illuminating power of 715 candles can be obtained 
per horse-power.. . 

Lamps ■ with incandescence alone are constructed on the 
principle, of raising „ the temperature of a moderate but 
infusible conductor by the passage, of a powerful current of 
electricity. If a substance possessing a very high point of 
fusion is employed, it may be raised to a very high tempera- 
ture. ' The substances chiefly used ' for the production of 
light by incandescence are platinum, an alloy of platinum 
and iridium, iridium, and carbon. Edison’s incandescent 
platinum wire lamp consists of a spiral platinum wire. To 
prevent the fusion of the wire a metallic rod is placed inside 
the spiral and heated by it, and on the principle of the 
pyrometer, at a certain temperature it expands, and estab- 
lishes a direct short circuit between the two terminals of the 
lamp, /and so weakens ■ the current traversing the spiral As 
the spiral cools, the metallic rod con- 
tracts and breaks the short circuit, the 
current again flowing through the spiral, 
and the same action again taking place. . 
As the heating and cooling are very 
rapid, this form of incandescent lamp is 
in a continual state of electrical vibration. 
In order to overcome these objections, 
Edison subsequently adopted a specially 
prepared carbon filament produced from 
bamboo, and this carbon constitutes the 
very essence of his invention, which was 
patented in 1879, and subsequently in 
1880. To prevent this filament from 
burning away when heated it is inclosed 
in a glass bulb from which the air has 
been very thoroughly exhausted. The 
exhaustion in the lamp is so complete 
that the pressure inside does not exceed 
the one-hundred-thousandth part of one 
atmosphere. The general appearance of 
the lamp is shown in fig. 5, 

Swan’s incandescent lamp was in- 
vented earlier than Edison’s, but has 
only given good results since improvements have been made 
in the preparation of the carbon filaments. Eifteen lamps 
can be fed by one horse-power, and they give a brilliant 
light nearly the colour of gaslight. The preparation of 
the filaments is entirely different from that of the Edison 
carbons. They consist of threads of cotton about 10 
centimetres in length, with ends thickened by winding ad- 
ditional cotton round them. These threads are immersed 
in dilute sulphuric acid, one part acid to two parts water, 
and after a certain time they assume the hardness and den- 
sity of parchment. They are then placed in an earthenware 
crucible filled with carbon dust, the 
crucible is hermetically closed and 
raised to a white heat for a certain 
time, after which the carbons are 
placed in the lamps, which are then 
exhausted by ,a .Sprenge! ^pump, and 
the carbons are electrically heated 
to incandescence to. drive, out the 
gases before the final closing of the 
bulb. The filament has now become 
very bard and compact; its resist- 
ance varies from 30 to 100 ohms, 
and the light it , gives , . varies, . from 
15 to 20 candles. The. most ''xecent 
form of lamp is that shown in fig. 61 
The exterior is entirely of glass, and 
from the short stem at the top 
project two platinum loops and a?~, the terminals of 
the platinum wires carrying the carbon filament o f. 
The lamp connection consists of an ebonite stud with a screw 
plug for attachment to a bracket or other stand. On each 
dde of the stud are the binding screws, and in connection 
witi them two small platinum hooks projecting from the 
VOL. ni. 
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stud, which hook Into the loops and t-; a short spiral 
spring fixed .to .the top; of ;:.the ebonite stud maintains the 
contact between the platinum loops and the stud hooks. 
Various forms ..of incandescent lamps, such, as the , Lane-Fox, 
Maxim, and Crookes, have been constructed, all similar, In; 
principle to those above described. In general the resist- '" 
ance of incandescent lamps varies, according to the sbse' and 
length of the filament, from 3 to 200 ohms,' . The current 
necessary to heat the filaments white-hot is usually from 1 
to 1'3 amperes. To produce this current the electro-motive 
force that must be applied is dependent on the resistance of 
the lamp. If a lamp has a resistance of 80 ohms when cold 
and 60 ohms when hot, the required current will be obtained 
by applying an electro-motive force of about 60 volts, as 
SO—OO— 1*3 ampere. Well-made lamps,, if not over- 
heated, will last about 1200 hours before the filaments disin- 
tegrate. Incandescent lamps are usually grouped in parallel 
arc on shunts between the leading main conductor and the 
return main, so that each lamp is independent of the others 
if the electro-motive force, of the supply ;is ,constant, , 

The incandescent lamp, though not the most economicallis 
the best adapted to the uniform distribution of the electric 
light, and from its coloui and the absence of strong shadow 
its light is certainly the most agreeable. The applications' of . 
the electric light ' daily assume more importance, from' the 
'powerful light of lighthouses, equal to 30,000 candles .or more, 
to incandescent lights scarcely attaining one-tenth of a candle, 
employed in surgery for illuminating obscure cavities. 

The employment of batteries for electric lighting is exces- 
sively restricted, being confined to the lecture room and the 
laboratory. Tills arises not only from the expense, but also 
from the difficulty of manipulation of a large number of ele- 
ments in series. Although the secondary battery is not an 
electric generator, it now renders service in several special 
applications, and may be employed where only a short period 
of lighting is required. Bitter was the first to demonstrate 
that a battery might be constructed of plates of metal of the 
same kind (as platinum), and that if a piece of moistened 
cloth is interposed between each pair, and each end of such 
a system is connected with the poles of a battery, after a 
time the apparatus, when separated from the battery, can 
itself produce all the effects of a voltaic battery. Such a 
battery is termed a secondary battery^ and its action depends 
on an alteration of the surface of the metal produced by the 
electric current due to the polarization already explained. 

Plante was the first to show the practical importance of 
the secondary battery. His element consisted of a broad 
sheet of lead with a tongue, on which was laid a second 
similar sheet, contact being prevented by narrow strips of 
felt; the sheets are then rolled up together to form a compact 
cylinder. This is placed in a vessel containing dilute sul- 
phuric acid, and is connected, by wires attached to the two 
tongues, with a battery of two Grove’s cells. On a current 
being passed through it the water is decomposed, oxygen 
being liberated at the anode or plate corresponding to the 
-I- pole, and there uniting with the lead, forming peroxide of 
lead, while hydrogen is accumulated at the cathode. When 
the plates are separated from the charging battery and 
are connected with each other, a powerful polarization cur- 
; rent is produced in the opposite direction to that of the 
primary. The oxygen of the peroxide at the anode decom- 
poses the dilute acid, combining with its hydrogen, and ulti- 
mately reaching the other plate, where it combines with the 
lead. The activity of the element increases with repeated 
charges. The plates may remain for many days charged, and 
will continue to furnisli a current until the two lead surSfacea 
are reduced to a chemically inactive state. The electro- 
motive force of such cells may attain from 2T0 to 2*25 volts. 
Batteries of sucli cells arranged so that they can be charged 
in parallel arc and discharged in series, give for a limited 
time currents of extraordinary strength. So long as such 
batteries could only be charged from a voltaic battery they 
could never be economical; but the fact that they retain the 
charge for a considerable time, has led to their use as storage 
batteries of electricity produced by mechanical power throu^ 
the agency of dynamo and magneto-electrical machines. 
Eaure, in 1881, improved the Plante accumulator by coating- 
45-46 
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over the surfaces df the two lead plates with minium or red 
leaii When a current is passed through the, cell to charge 
it, the red lead is peroxidized at the anode and reduced first 
to a condition of lower oxide, then to the spongy metallic 
state at the cathode, and thus a greater thickness of the 



working material is provided in far less time than is the case 
with the Plante cell. For the purposes of electric lighting, 
Fame’s cells are made up with flat plates arranged in vertical 
parallel series in boxes, as shown in fig. 7. 

A secondary cell resembles a Leyden jar in that it can be 
charged and then discharged. Its time of leakage is also 
similar, but what it really stores is not electricity, but the 
products of electro-chemical decomposition, which products 
remain capable of yielding a current on their recombination. 
The size of these batteries and their storing capacity has of 
late been increased to such an extent that they have been 
successfully employed for the illumination of large buildings. 

At the Grand Hotel, Charing Cross, London, for the feed- 
ing of eighty Swan lamps for six hours, eighty Faure accu- 
mulators had to be charged during fourteen hours by two 
Edison dynamos. As each of these machines would feed 
sixty Edison lamps of nine candles each by supplying the 
lamps direct from the machines, 120 could be fed during four- 
teen hours by the same mechanical work wliich supplies eighty 
lamps during six hours only. The direct employment of 
dynamo-electric machines gives therefore an illumination one 
and a half times greater in intensity, and two and a third 
times longer in duration. Storage batteries can only give 
back, with a certain loss, the electro-motive force which they 
have received through a generator, and as a transformation 
of force cannot be effected without loss of energy, the em- 
ployment of accumulators for electric lighting is always at 
a disadvantage. 

The first lighthouses lighted by electricity in France were 
those of Cape la H^ve, in December, 1863. Since that time 
all the more important French lighthouses have followed; and 
several in England, more notably the South Foreland, Souter 
Point, the Lizard Point, ana Dungeness lighthouses. 

For the illumination of steam vessels electricity can be 
economically produced, and the large steamship companies 
are rapidly introducing electric light for the illumination of 
their saloons and cabins. The Inman Oompan/s steamer, 
City of Richmond^ was the first vessel which was so lighted 
— with the Swan lamp. 

Hot only for mercantile shipping, but also for the navy, 
the electric light is now of the gi'eatest importance. The 
powerful ironclads have called into existence an enemy of 
e^iml power, the torpedo and torpedo-boat, a small steam 
..itniLCh of the highest attainable speed, which tries to launch 
the toroedo against the hull of the . vessel wlthotit being 
detected. It is therefore indispensable for ironclads to have 
the electric tight at command, so as to explore and sweep the 


horizon in order to discover the approach of a torpedo launch 
at "night.' ' . ' . ■ 

This light is now. employed on , certain railways for the.^ 
lighting up of the carriages by the incandescent lamp. It 
is also largely employed for the illumination of railway 
stations, dock quays, factories, workshops, public buildings, 
theatres, thoroughfares, &c. The reading-room of the British 
Museum ■ has been fitted with the light.' The electric lamp 
is also employed for submarine work, laying the foundations 
of lighthouses, bridges, &c. The electric light has been used 
in surgery by Sir Henry Thompson to explore the bladder, and 
Leitz of Vienna and Payne of London devised instruments 
for illuminating the bladder, uterus, and throat The appar- 
atus consists of a brass tube, electro-plated, 9 J inches long 
and inch diameter; one end of the tube is funnel-shaped, 
the other closed by a piece of glass. A Swan lamp is used, 
hermetically sealed in a glass shade, and kept cool by water 
circulating round the lamp through very fine brass tubes. 
For prolonged observation a Bunsen battery is used. 

INDUOTIOX OUBRENTS — MAOXETO-BIiEOTRIOirY. 

The discovery by Faraday, in 1831, that currents may be 
induced in closed circuits by moving magnets near them, or 
by moving a closed circuit across a magnetic field, was speedily 
followed up by finding that a current whose strength is 
changing may induce a secondary current in a closed circuit 
near it. Such currents are termed induction currenU, and 
the currents producing them inducing currents. When a 
current is sent through a wire it induces a momentary cur- 
rent of electricity in a second wire forming a complete circuit 
and placed parallel to it, both when contact with the battery 
is made and when it is broken ; but while the electricity con- 
tinues to flow through the first wire, no inductive effect is 
produced on the second wire. The direction of the induced 
current on breaking battery contact is in the same direction, 
and on making contact in the reverse direction, of that of the 
inducing current. 

When two helices of insulated wire, ah and cd (fig. 8), 
are wound round an iron ring and separated at m and m' by 
about half an inch of uncovered iron, a current of electricity 
sent through one helix, a h, induces a current in the second 
helix, c d; on the making and breaking contact with the 

Fig. 9. 



Fig. a 



battery, and if the current is powerful, a small spark may be 
seen between charcoal points placed at c at the moment of 
making contact, but never while a continuous current is pass- 
ing through a h. When a coil of insulated wire, a 5, fig, 9, 
is connected in circuit with a delicate coil galvanometer, and 
a magnet, x s, is rapidly inserted into the hollow of the coil, 
a momentary current is induced round the circuit while the 
magnet is being moved into the coil. So long as the img- 
net remains stationary no current is induced, but on rapidly 
withdrawing it from the coil a second momentary current 
is induced in the opposite direction. The induced current on 
inserting the magnet is an inverse current, and is in the 
opposite direction to that which would magnetize the magnet 
with its existing polarity. The induced current caused by 
the withdrawing is a direct current. If, instead of the mag- 
net A B, a smaller coil of stout wire, b (fig. 10), is connected to 
the poles of a battery so as to be traversed by a current, on 
inserting the smaller or primary coil into the larger or second- 
ary coil, A, a momentary inverse current is produced, and on 
removing it a momentary direct current is observed. Break- 
ing the Battery circuit of the primary coil while it lies within 
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tb,e secondary outer coil produces precisely the same effect as 
if the primary coil were suddenly removed, and closing the 
battery circuit produces the same inductive effect as suddenly 
plunging it into the secondary 
coil. So long as a steady cur- 
rent traverses the primary 
coil there is no inductive 
effect upon the secondary 
coil, unless there is relative 
motion between the two cir- 
cuits ; but moving the secon- 
dary circuit towards the pri- 
mary coil produces the same 
effect as moving the primary 
circuit towards the secondary, 
and vice versa. 

As every circuit traversed 
by a current has a field of 
magnetic force of its own, in 
which there are lines of force 
running through the circuit, 
a coil of many turns of wire 
has a field in wliich the lines 
of force are almost identically 
distributed as those of a mag- 
net. The fundamental laws 
of induction may therefore be stated to be as follows, the 
distance remaining the same : — 



LAWS OF INDUCTION. 


1. A continuous and constant current does not induce any 
current in an adjacent conductor. 

% A current at the moment of being commenced produces 
in an adjacent conductor an inverse current 

3. A current at the moment it ceases produces a direct 
current in an adjacent conductor. 

4. A current whose distance is increased or whose intensity 
diminishes gives rise to a direct induced current. 

6. A current whose distance is diminished or whose inten- 
sity increases gives rise to an inverse induced current. 

Lenz has based the following law on the induction pro- 
duced between a closed circuit and a current in motion — 
that in all cases of electro-magnetic induction the induced 
currents have such a direction that their reaction tends to 
arrest the motion which produces them. 

Induced currents of great power are produced when a coil 
of insulated wire wound upon a soft iron armature, a b (fig. 


Fig. 11. 



mutator, Interrupts the current by means of the two springs, 
/^, pressing alternately upon two ivory pieces, to, so that the 
make and break of contact is at the moment of the approach 
and recession of the armature and coil before the poles of the 
magnet. Induced currents have, as a rule, very high electro- 
motive forces, and are able to produce sparks across spaces 
that ordinary battery currents cannot traverse. The Induc- 
tion coil improved by Euhmkorff is an apparatus by which 
the spark may be observed. It consists of an iron bar, or 
bundle of wire, i o (see theoretical diagram fig. 12), as a 
central core, round which is vround a short inner or primary 
coil, p 0 , of stout wire, surrounded by an outer secondary 
coil, so, consisting of several thousand turns of very fine 
wire carefully insulated from one another. The primary 
coil is connected to the terminals of a powerful Grove or 


11), is caused to revolve before the poles of a permanent 
magnet^ n s. The make and break piece, A, called the com- 
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Bunsen battery, b, and in the circuit are also included an 
interraptor, h, and usually a condenser, o o. The object of 
the interruptor is to rapidly make and break the primary 
circuit, and at every make to induce in the outer secondary 
circuit so a momentary inverse current, and at every break 
a powerful momentary ^recfc current. The currents at break 
manifest themselves as a brilliant succession of sparks be- 
tween the ends of the secondary wires and when brought 
sufficiently near together. In the late Mr. Spottiswoode's 
great induction coil, which, with thirty Grove-cells, gave a 
spark of 42| inches in air, the secondary coil contained 
280 miles of wire in 340,000 coils, with a resistance of over 
100,000 olims. 

The interrupters of induction coils are generally self-acting, 
consisting of a piece of thin steel which makes contact with a 
platinum pointed contact screw c s, and which is drawn back 
by the magnetic attraction of the iron core on the passing of 
a current ; and thus makes and breaks circuit by vibrating 
backwards and forwards. The small condenser o is made of 
alternate layers of tinfoil and paraffined paper arranged like 
a Leyden battery, into which the current flows whenever the 
circuit is broken. The object of the condenser is to make the 
break of circuit more sudden by preventing the spark due to 
self-induction in the primary circuit from leaping across the 
interrupter, and also to store up the electricity of this self- 
induced extra current, so that when circuit is again made 
the current shall attain its full strength more rapidly than it 
would otherwise do. 

Induced currents are also produced when a magnet is 
moved near a solid mass or plate of metal, and these currents 
in flowing through it from one point to another have their 
energy gradually converted into heat. They also produce, in 
accordance with Lensifs law, electro-magnetic forces tending 
to arrest the motion. 

Arago observed in 1824 tliat when a copper disc is rotated 
in its own plane under a magnetic needle, the needle turns 
round and follows the disc ; and if a magnet is rotated be- 
neath a balanced metal ffisc, the disc follows the magneto 
Faraday showed that these effects were due to induction. 
The variations of the earth’s magnetism induce in telegraph 
circuits disturbances which are known as earth-currenU, 
Such currents frequently attain a greater strength than the 
ordinary working currents. Feeble earth-currents are con- 
stantly observed on the circuits, and are more or less periodic 
in character. ^ ■ 
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xg induced currents of different orders. The currents 
pc^uced are alternately in opposite directions, and their 
decreases in proportion as they are of a higher order, 
iced currents have all the properties of ordinary currents, 


Self-induction in a circuit is attested by the so-called extra 
current, which appears as a bright spark at the moment of 
breaking contact. When the circuit is a simple one, consist- 
ing of a straight wire and a parallel return wire, there is little 
or no self-induction; but if the circuit be coiled up, especially 
round an iron bar, as an electro-magnet, then on breaking 
circuit there will be a brilliant spark, and if the two ends of 
the wires between which the circuit is broken are held in the 
hands, a slight shock is experienced, arising from the high 
electro-motive force of the extra cur- 
rent, caused by the inductive action 
of the current in each coil upon the 
adjacent coils. On making circuit 
this extra current, due to self-induc- 
tion, is an inverse current, and gives 
no spark, hut it prevents the battery 
current from reaching at once its 
full value. The extra current on 
breaking circuit is a direct current, 

and increases the strength of the battery current just at the 
moment when it ceases altogether. The following are the 
laws of the extra current: — 

(1) The intensity of the currents employed being the same, 
the extra currents obtained on the breaking and making have 
the same electro-motive force. 

(2) The electro-motive force of the extra current is propor- 
tional to the intensity of the primary current. 

Notwithstanding their instantaneous character, induced 
currents can, by their action on closed circuits, give rise to 
other induced currents, these again to others, and so on, pro- 


and are capable of producing physiological, calorific, luminous, 
and chemical effects. They likewise deflect the magnetic 
needle, and magnetize steel bars when they are passed through 
an insulated copper wire coiled in a helix round the bars. 
The action of the direct and the inverse induced current upon 
the galvanometer needle is about the same; but the shock of 
the direct current is very powerful, that of the inverse current 
being scarcely perceptible. 

The discovery of the induction of currents in wires by 


Fig. 14. 


moving them across a magnetic field, suggested the produc- 
tion of an interrupted series of sparks by means of a magnet, 
and the generation of currents, in place of using voltaic bat- 
teries. Various forms of apparatus for this purpose were de- 
vised by Pixii, Ritchie, Saxton, Clarke, and others, consisting 
of bobbins of insulated wire fixed to an axis and revolved 
rapidly in front of the poles of strong steel magnets. As the 
currents thus generated were alternately inverse and direct 
currents, a commutator, which rotated with the coils, was fixed 
to the axis to turn the successive currents all in the same 
direction. Such a machine generally consists of a powerful 
horse-shoe plate magnet fixed upon a wooden support. In 
front of the poles are two bobbins, r r' (fig. 13), movable round 
a horizontal axis. The bobbins are coiled on two cylinders 
of soft iron joined at one end by a plate of soft iron, at the 
other by one of brass. These two plates are fixed on a 
brass axis, terminated at one end by a commutator and at 
the other by a pulley, which is moved by an endless chain 
passing round a large wheel, turned by a handle. Each 
bobbin consists of about 1600 turns of fine insulated wire. 
One end of the wire of each bobbin is connected with the axis 
of rotation, and the two other ends of these wires terminate 
in a brass washer, which is fixed to the axis, hut is insulated 
by a piece of ivory. In order that the induced currents may 
be in the same direction, the wire is coiled on the bobbins in 
reverse ways. When the armature revolves its two branches 
become alternately magnetized in contrary directions under 
the influence of the magnet, and in each bobbin an in- 
duced current is produced, the direction of which changes 
at each haK turn. By means of the commutator the two 
alternating currents are always brought into the same direc- 
tion, and sent through the terminals a h. Wheatstone devised 
a compact form of magneto- electric machine producing a 
powerful induced spark for firing mines and fusees. All these 
machines, and others based on the same principle, only 
produced feeble currents, and their application was therefore 
very limited. In 1849 NoUet of Brussels constructed a 
Clarke’s machine on a large scale, which afterwards being 
transformed by Masson into an alternating current machine 
constitutes the generator now known as the Alliance. 

■ In 1854 Siemens and Halske of Berlin made a great advance 
by the introduction of the coil which bears their name. It 
consists of a soft iron cylinder, with two longitudinal grooves 
parallel to its axis, which give it in transversal section the 
form of a double T, as shown in fig. 14. An insulated copper 
wire is wound into the grooves, and the ends of the wire are 
fixed to the two halves of a commutator for the collection of 
the currents, as in Clarke’s machine. On turning the coil 
rapidly between the poles of a magnet, induction currents 
are produced in the wire ; these currents are afterwards col- 
lected, as shown in diagram (fig. 16), which, for the sake of 
clearness, gives only one or two of the wires. The arrows show 
the direction of the induced currents, while n and s represent 
the poles of the magnet, and o the commutator by which the 
currents are led off in one contant direction. In all electric 
generators with continuous currents the macliines are revers- 
ible; that is, if they develop electricity by expending work, they 
can also produce work by expending electricity. Between 
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Siemens' coil of I854 an(i Gramme’s ring of 1870, an invention 
which has given a most powerful impetus to the production of 
electricity hy mechanical means, various new principles were 
introduced. In 1867 Wilde made useof electro-magnets instead 
of permanent magnets as inductors. As an electro-magnet 
has MIy twenty -five times as much power as a steel magnet 
of equal weight, the intensity of the magnetic field, and con- 
sequently the intensity of the resulting current, were largely 
inco-easei The next great advance was made in a new prin- 
ciple discovered simul- 
taneously by Sir 0. 
Wheatstone and Dr. 
Werner Siemens, and 
consists in the gradual 
increase of intensity 
of an electro-magnetic 
system under theinflu- 
ence of the induction 
currents which it de- 
velops. The merest 
trace of residual mag- 
netism is sufficient to 
produce a current with 
accompanying mag- 
netizing effects on the electro-magnets, increasing up to a 
certain maximum, which will depend on the speed of rotation 
of the coil, the resistances of the circuit, and the point of 
magnetic saturation of its inductors. Thus the use of per- 
manent magnets in those machines was shown to be un- 
necessary. 

Whatever is the shape of the part which receives the cur- 
rent, dynamo-electric machines may be divided into three 
classes, according to the way in which the field-magnets are 
charged. In the first group the inductors are charged by a 
distinct and perfectly separate circuit fed by a special macbdne, 
which frequently feeds not only one but several machines. In 
the second group the electro-magnets forming the magnetic 
field are arranged in the same circuit as the armature and 
external circuit. This is the arrangement invented by 
Wheatstone and Siemens in 1867, and which is now applied 
to nearly all modern dynamo-electric machines. The mag- 
netic field depends therefore on the strength of the travers- 
ing general current. The third group was also invented by 
Wheatstone, and consists in placing the electro-magnets in 
a shunted, and not in the same circuit. In this arrangement 
these magnets are coiled with a long wire of considerable 
resistance. Such machines are much more regular in the 
strength of the current produced. 

Fig. 16. 


The most important progress in the mechanical production 
of electricity since Wheatstone’s discovery is due to Gramme. 
By his machine the applications of electricity to lighting, 


electro-plating, and the transmission of motive force have 
made very rapid strides of late. Gramme’s machine is 
the first effective magneto-electric machine constructed to 
give continuous currents all flowing in the same direction. 
In its simplest form (fig. 16) the armature invented by Paci- 
notti, and subsequently by Siemens, consists of a ring of soft 
iron, wound with a single dosed coil of copper wire insulated 
except at a single point in each coil, which is left uncovered 
in order to make contacts. The ring (fig. 17) is placed between 
the poles (n s) of a permanent or electro-magnet. The portions 
of the ring contiguous to the poles acquire therefore a polarity 
of the opposite kind to that of the adjacent pole, while the 
portions of the ring o at the end of the diameter at right 
angles to a line joining the poles will be neutral. When 
the ring is made to revolve rapidly on an axis perpendicular 
to the plane of the fixed magnet, the poles of the ring as 
well as the neutral points become slightly displaced in the 
direction of the motion. This arises from the coercive power 
of iron; that is, the iron will neither acquire nor lose its 
magnetism instantaneously. If it is supposed, to understand 
the action of the coil, that there is only one loop of wire 
on the ring, and that this loop is movable and in connection 
with a galvanometer; if the loop is moved along the ring, 
assumed to be at rest, from the neutral line o towards s', a 
current will be developed in a certain direction, which will 
increase in intensity till the loop reaches s\ when the currant, 
still flowing in the same 
direction, will diminish 
as the loop arrives at o', 
when for a moment it 
fiills to zero, to be suc- 
ceeded by a current in 
the opposite direction as 
the loop leaves o', and 
moves towards n', where 
it again attains its maxi- 
mum, and once more 
diminishes as the loop 
passes on to o, where it 
is again at zero, the direc- 
tion of the current again 
changing as the loop 
on to s'. There 
therefore a current 
flowing in one 
direction as the loop 
passes from o through 
s' to o', and in an op- 
posite direction as it 

moves from o' through n' to o. If instead of the loop 
being movable upon the ring, it is firmly attached to it, 
and the ring be rotated on its axis in the plane of 
the fixed magnet x s, the currents developed will corre- 
spond both in direction and intensity with those produced 
in the movable loop, always allowing for the small dis- 
placement in the position of the poles of the ring arising 
from its rotation. This action of a single loop applies 
to any number of loops forming part of a coil extending 
over the whole iron ring. Each loop of such a coil will 
give a current in one direction during one half of every 
revolution, and a current in the opposite direction during 
the other half, and the electro-motive force thus developed 
will augment with the number of loops in the coil 
For the pur):)Ose of obtaining currents of high intensity, 
the single coil is replaced by a number of coils of thin wire 
wound one above the other and carefully insulated. To carry 
off the current these coils are divided into separate helices, 
with the adjacent terminals of the wires of the helices in 
metallic connection; the iron ring is therefore surrounded by 
an endless conductor of great length. By simplifying his in- 
vention more and more. Gramme has finally succeeded in con- 
structing a machine with two electro-magnetic bars and one 
central ring similar to the diagram (fig. 18), in which, however, 
the plane of rotation of the armature is at right angles to its 
actual plane in the machine as constructed, m m are the 
electro-magnets, s the ring armature, of which w w are the 
wires (only one or two shown), and the brushes of the 


1318 


LOGIC. 


commutator which collect the electricity and convey it to the 
carbons o + and o - . Gramme’s machine in its present form 
transforms, under favourable conditions, 85 to 90 per cent, of 
the work expended into electricity. 

In Siemens’ dynamo machine, invented by Hefner Alteneck, 
a cylindrical armature is employed. The induction coil, formed 
of sections connected with one another and with a Gramme 
collector, is of considerable length and coiled in a special 
manner, the wire only covering the external part of the sup- 
porting frame. The induction is therefore only produced by 
the exterior face, which is presented to the inductors, and the 
thin iron frame which replaces Gramme’s wrought-iron ring 

Fig. 


plays a very subordinate part. The coiling of the wire is 
therefore much easier, and the coil can he fixed and centred 
on its axis of rotation in a much simpler manner. The num- 
ber of new machines for producing continuous currents in- 
creases almost daily, and it is impossible to describe them all 
in detail. Experience alone will enable the really practical 
inventions to be selected from among so many. 

In the machines mentioned above each coil was traversed 
alternately by two or an even number of currents in opposite 
directions. These currents were collected in the external 
circuit, so as to obtain them always in the same direction, 
and to produce a continuous current. In certain other 
machines the currents are collected without this precaution; 
such machines are termed alternating current machines, and 
are divided into two classes, like the continuous current 
machines: (1) machines with permanent magnets, and (2) 
machines with electro-magnets. In the electro-magnetic 
machines of Pixii, Clarke, Siemens, &c., it is only requisite 
to suppress the inverting commutator, and to replace it by a 
simple collector, in order to obtain apparatus with alternat- 
ing currents, whose power will depend on the intensity of 
the magnetic field, the velocity of rotation of the coils, their 
dimensions, number, &c. 

Dynamo-electric machines differ from ma^mto-electric 
machines in the nature of the inductors, which with ihe 
former are electro-magnets, while permanent steel magnets 
are used for the latter. In continuous-current machines the 
current of the machine itself is used for the magnetization of 
the inductors. This cannot, however, be done with alternat- 
ing currents ; it follows therefore that to constitute a dynamo- 
eiectrie machine with alternating currents^ two machines are 
required: one of them, the exciting, indumng, or magnetizing 
machine, is of comparatively small, size, and is employed for 
char^g the electro-magnets ' of the second, which is .called 


the distributing, division, or light machine. This latter fur- 
nishes alternating currents in one or several circuits. Lontin, 
Gramme, and Siemens all employed two machines: an excit- 
ing machine with continuous currents, and a division machine, 
but each system has its own distinctive characteristics of con- 
struction. 

Machines which are worked without a distinct and separate 
machine are called self-exciting. The advantage of this ar- 
rangement is simplicity of transmission and construction, and 
also cheapness. Machines of this description have been con- 
structed by Wilde, Gramme, Schuckert, He Meritens, Biirgin, 
and Siemens. This last-named machine, which virtually con- 
stitutes a class of its own, has a long electro- 
magnet, with a core consisting of a number of 
iron plates, which form on both sides of the coil 
two hollow cylinders. Each of these hollow cylin- 
ders constitutes one of the poles of the electro- 
magnet; on the shaft in the interior of each cylmder 
are placed four copper plates, the extremities of each 
of which are connected with two ferrules insulated 
from the other bands. Each pole has therefore 
eight ferrules. Above these ferrules the collecting 
plates are fixed, which can be coupled either for 
tension or for quantity. A driving belt communi- 
cates to the two cylinders, formed of the copper 
plates inside the iron cores, a motion in the same 
direction. Sometimes the field-magnets of a 
dynamo-electric machine are wound with two sets 
of coils, so that it can he used as a combined 
shunt and series machine. Machines of this kind, 
when run at a certain ‘^critical” velocity, yield 
a constant current, or give a constant electro- 
motive force, whatever the resistances in the cir^ 
cuit. Either of these results is obtained by cpm- 
bining in one case a shunt winding, in the other 
case a series winding, with an independent mag- 
netization derived either from a permanent mag- 
net or from a separately excited field-magnet. 

Among the appliances which transform mechani- 
cal work into electricity are Bell’s magnetic tele- 
phone and its numerous imitations. All magnetic 
telephones are electric generators, which under the 
influence of the mechanical work resulting from 
the vibrations which constitute sound, excite electric currents 
of an intensity proportionate to the amplitude of these vibra- 
tions. The most powerful and most feeble currents which can 
be produced have thus the same origin — in mechanical work. 

LOGIC.— CHAPTER XIV. 

METHOD— ITS XATIJEE, PEINOIPLES, PEOCESSES, AND UTILITV. 

Add knowledge naturally tends to fall into logical forms- 
Logic is not an apparatus of technicalities through which, as 
into a series of moulds, all knowledge may be pressed; but a 
descriptive exhibition and exemplification of the path of 
transit, its bifurcations, its halting-places, its wicket-gates, 
and its terminus, along, by, through, and to which duly 
legitimated thought passes in its course from experience to 
science. As the science of the regulative principles of 
reasoned thought, it sees that we start fair, having our con- 
ceptions, whether mental or material, distinctly marked and 
clearly known. The conception is at once the real and the 
formal matter of thought ; the name or term is only instru- 
mental and representative. It does not hinder the elasticity 
and pliability of thought to insist that each idea shall tally with 
its name, and to take pains to discover to which category it 
belongs, and what part in predication it is capable of taking. 
Abstraction, division, definition, generalization, and classifica- 
tion are means of testing, arranging, and methodiring the 
elements of thought. If we are asked to attend to the quan- 
tity and quality of propositions, that we may learn to dis- 
tinguish the right and the true from the untrustworthy and 
delusive, and be exactly certain of what we carry with us in 
thought to the public market-place of expression, the sug- 
gestion made and the object aimed at are surely neither 
trivial nor undeserving of regard. To subject the expression 
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of thought to investigative analysis and constructive synthesis, 
that we may see its several parts as elements' and test their 
position as wholes, can scarcely be considered as unadvisable 
or superfluous. To acquire a knowledge of the formal condi- 
tioxis by which ideas become bound together into the definite 
certainties of truth and science — as syllogized conclusions of 
the reason — must, one would think, impart greater confidence 
to those who accept such certified conclusions than if these 
aids to certitude were neglected and unused, even though 
they may fail to put beyond possible or conceivable doubt 
the matter of thought. If science seeks certain ty» and 
the mind’s passion be for truth, everything which helps to 
systematize thought and secure such check and countercheck 
in investigation as experience and reflection have suggested, 
must be valuable and interesting. 

The scientific supervision of the search and research to 
which curiosity and necessity alike impel man requires 
methodic thought. The speculative instinct, in its eagerness 
to attain an independent insight into the nature of things, 
must be controlled by the trained intellectual habit of exact 
investigation. Analogy co-ordinates for us the (probable) 
likeness of causes from sameness of phenomena, and the like- 
lihood of similarity of effects from sameness of causes, and 
suggests to us hypothetical explanations which we may after- 
wards test by induction and retest by syllogistic inference. 
Parables, fables, and illustrations may not prove anything, 
but they suggest the logical process which runs parallel, and 
serve as a sort of sketch-route of the passage of thought 
along the steps of investigation. They exercise no dynamic 
power on the cogency of reasoning, but they smooth the way 
for the progress of thought in similar processes. Hypotheti- 
cal reasoning accepts preliminarily— on the suggestion of 
analogy — the colligation or inductive ingathering of facts, or 
even as a mere explanatory guess of a premise not really 
made certain by proof, in order that from the consequences it 
involves an approach may be made, by appeal to experience, 
towards knowing whether the deduced results agree with the 
implied truth of the premise accepted. Every confirmation 
by experience of the causative efiiciency of the principle 
hypothetically adopted, lends greater probability to the truth 
of a hypothesis, especially when unopposed by negative in- 
stances. Logic permits the utmost boldness of hypothetical 
imagining if it, be carefully safeguarded by cautious accuracy 
in inductive criticism. As the science of the principles which 
lie embodied in all other sciences, logic looks out for the 
meeting-point at which individual facts supply the proof of 
principles. Where, after direct and indirect systematic 
critical experiment and reasoning, hypothesis rises to a high 
degree of probability, it is accepted as a theory, and then 
every phenomenon is reinvestigated in its light and by its 
power. If every act of research results in giving evidence 
insisting that the theory is right, and no resisting evidence 
appears to rebut that which has been diligently and imparti- 
ally sought and examined, then the principle is accepted and 
registered among the accepted truths of science or philosophy. 

And just in proportion to the balance — qualitatively and 
quantitatively — in favour or disfavour of a theory furnished 
by the consilience of facts, is the progress of a principle from 
possible, probable, highly likely, almost certain, clearly ascer- 
tained, to validly accepted truth. The proof of any prin- 
ciple deduced from presupposed (i.e. hypothetical) premises 
is direct, and as it increases in cogency, the mind accepts as 
more certain the coincidence of the principle accepted in 
thought with the real cause in nature or mind. Every direct 
deduction made from the principle substantiates the truth of 
the hypothesis which underlies it. The proof of any principle 
deduced from showing the incompetency of any opposing 
principle to account for the same facts, as it does, in a man- 
ner so consistent with all the facts and other accepted prin- 
ciples, is validly powerful in demonstration, and indirect 
though it is, it should invariably be employed in the scientific 
endeavour to obtain positive, or at least convincing, certainty 
of the truth of principles. 

The principle sought may be regarded as a problem. To 
submit that to scientific investigation is to weigh the reasons 
for md against the proposition in which it may be most clearly 
suted. ft thus assumes the form of a disputation. We seek 


proofs agreeing with the proposition stated, and consider 
them. But we must see that there is also due examination 
made of any antithesis to or contradiction of it — if any refu- 
tation is possible, either from incompatibility with facts, in- 
ternal contradiction, insufficiency, or indeterminateness of 
statement, or too great breadth of inclusion. If it is con- 
structed in a clear, definite, provable form, it must be free 
from contradiction, paralogism, or ambiguity — prove neither 
too much nor too little, assume nothing as true that is not 
(provenly) so, unless as an assumption, and must not include 
in itself tliat which is sought to be proved by it. 

Science attains perfection only when the whole of the 
knowledge with which it concerns itself can be arranged in 
an orderly combination of prineiples holding a mutual rela- 
tion each to each, and each to all, in such a way that, in its 
form, contents, and implications, all is compacted into a sys- 
tem of reasoned truths thoroughly demonstrated. Individual 
experiences are then explained by general principles, and 
general principles are substantiated by individual experi- 
ences. Making the former the starting-point of our reason- 
ing, we can rise to the latter; and taking the latter first in 
order, we can descend to the former. Progressively from 
principles to experiences, or regressively from experiences by 
synthesis and analysis, the pathway of thought is levelled and 
made plain by methodic thought. In the unity of systematic 
thought analysis conditions synthesis, induction conditions 
deduction, and vice versd. They are reciprocal and co-ordin- 
ate, and as such they insure the completeness and the totality 
of science. Science is the entire sum of the phenomena of 
experience aggregated into principles, including, classifying, 
and explaining all that is known and thought, so far as these 
are true. From the central conscious unity of human thought 
to the utmost verge of the explorations of experience logic 
goes, in the endeavour to discover all that is determinable 
in knowledge, and when it returns from the wide circumfer- 
ence of investigation to the mental centre, bringing with it 
the discoveries it has made regarding all the integral parts 
submitted to or brought under its inspection, the mind 
unites all these interdependencies into a system, the co-parts 
of which cohere into one sum of thought — science. As no 
single mind can realize and fill up, by and for himself, the 
entire universe of experience and reason, it has been felt 
necessary, in practice, to draw boundary-lines between the 
co-adjacent provinces of investigation, so that those who 
labour therein may employ their attention undistracted and 
entire in that specific department, may survey its contents 
and capabilities with every possible aid, and bring back trust- 
worthy reports concerning all that is striking and true in 
them. Logic draws out the plan to he pursued by each sub- 
division of investigators, so that with uniformity and rigour 
each and all the discoveries may be readily reduced to oneness, 
and take their place in scientific conception. Every-day 
experience assures us of the existence and operation of laws 
of thought in our minds. Logic traces the relations and 
requirements of each of these to one another, and to the 
intellect in which they exercise power. Thus it is that the 
institutes of logic become regulative and take their place as 
the common basis of science — the method of thought. 


CHEMISTEY.— CHAPTEB XYII. 

jerOEMAL SOnUTIOE or HYBEOCHLOEIO ACID — NOBMAL STJU- 
PHUEIO AOIl> SOIiITTION — NOBMAL OAUS'TIO SOLA SOLUO^ION 

LITMUS SOLUTION — ANALYSIS OW SODA-ASH DETEEMIN- 

ATION or AMMONIA— TABLES Or THE SPEOXfflO OEAVITIES 
AND STBENOTHS OF SOLUTIONS OF SULPHUEIO ACID, 
CAUSTIC POTASH, NITEIO ACID, AMMONIA, HYDEOOHLOEIO 
ACID, AND SODA— DETEEMINATION OF STEENGTH OF ACETIC 
ACID, PYEOLIGNEOUS ACID, AND VINEGAE, AND OF COM- 
BINED CABBON DIOXIDE — ESTIMATION OF OABBONIO ACID. 

The volumetric process requires that the reaction which 
constitutes the basis of the method must be constant, and 
it further necessitates that an accurate means is available 
to determine the completion of the reaction. Therefore, in 
order to carry out a volumetric process, a solution of the 
reagent of known chemical stren^h, termed the etcmdmd 
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solution j is necessary; likewise the means of accurately deter- 
mining the completion of the reaction; also accurate measuring 
vessels, termed pipettes, litre flasks, &c., and a graduated tube 
termed a burette for pouring determinate quantities of the 
standard solution into the liquid on which it is to act The 
various standard solutions may be prepared as follows: — 
Normal Solution of Hydrochloric Acid (1 cubic centi- 
xnetre=0 ’03646 gramme HCl). — When a solution of hydro- 
chloric acid containing 20*2 per cent. HCl is boiled under 
ordinary pressure, the acid and water distil over in the 
proportion in which they are contained in the boiling liquid. 
This principle is the basis of the method of preparing a 
standard solution of hydrochloric acid. The specific gravity 
of a strong solution of hydrochloric acid having been ascer- 
tained, water is added until its specific gravity is reduced 
to 1 * 1 . A solution of this strength will contain about 20*2 
per cent. HCl. The quantity of water, required to be 
added to a measured quantity of strong hydrochloric acid, A, 
of a specific gravity a, to reduce it to the specific gravity 

is found by the formula For instance, if the 

specific gravity of the acid is 1*16, in order to bring its 
specific gravity down to 1*1 it will be necessary to add to 

every 100 c.c. of acid = 60 c.c. of water; 

500 c.c, of strong acid f are mixed with the necessary quantity 
of water to reduce its specific gravity to 1 * 1 ; the mixture is 
then placed in a retort connected with a condensing arrange- 
ment, and boiled until nearly one-half of the volume has 
distilled over. The ebullition is rendered regular by throw- 
ing a few scraps of clean platinum foil into the liquid; the 
residue contains about 20*24 per cent. HCl; 180*8 grammes 
of such acid, when diluted to a litre with distilled water, fur- 
nish a solution approximately normal. As this acid is of 
constant application a sufficient quantity, 2 or 3 litres, is 
generally prepared. To determine its exact strength, 60 c.c. 
of the acid solution are placed into a half-litre flask and 
diluted to the capacity of the flask; 1 c.c. therefore ap- 
proximately equals 0*003646 gramme HCL This solution 
may be called A; 25 c.c. of A are further diluted to 250 c.c.; 

1 c.c. therefore = *0003646 gramme HCL This may be called 
B solution. Next, 1*0794 gramme of pure silver is placed in 
a bottle of 300 c.c. capacity provided with a close stopper, 
and the metal dissolved in pure dilute nitric acid. The 
solution is heated on a water bath, and the fumes of the 
oxides of nitrogen are removed from the bottle from time 
to time. When the silver is completely dissolved, and the 
liquid on agitation gives no trace of red fumes, it is allowed 
to cool. A 100 C.C. pipette, first rinsed with a small quan- 
tity of A solution, is filled to the mark with the solution A 
and emptied into the silver solution. The stopper is then 
inserted, and the solution briskly shaken for some time until 
the silver chloride settles out completely and leaves the liquid 
almost clear. If the hydrochloric acid is of exact strength 
and strictly normal, and if 1*0794 gramme of pure silver has 
been accurately weighed, neither silver nor chlorine are in 
excess in the solution. If one or other body is in excess, to 
determine which of the two remains in solution, 1 c.c. of 
deci-normal silver solution is added, and if the liquid remains 
clear the silver is in all probability in excess; if it becomes 
turbid the chlorine is present in excess. When this is the 
case the liquid is again agitated until the solution is once 
more clear. When the standard solution is properly made, 
1 C.C. of solution B contains 0*000366 gramme HCl: this is 
equal to *0010794 gramme Ag, and *0010794 x 3*6 =0*003778 
gramme Ag; 101 c.c. of solution A are equivalent to 
1*100988 -*003778= 1*09721 gramme Ag, and accordingly 
107*94 : 36*45 : : 1*09721 : iP, or ii?=0*370514. Therefore, as 
101 c.c. of solution A contain 0*370514 gramme HCl, the 
500 C.C. contain 1*83423 gramme HCl. But as the 500 c.c. 
are equivalent to 50 c.c. of the original acid, 1 c.c. of the 
original acid contains *036684 gramme HCl instead of *03645 
gramme, the quantity required to constitute the normal acid. 
This difference is usually expressed by a small factor; in this 

toiMnoe 1-0064; I c.c. 1-Q064 


gramme HCl ; 1 c.c. of the acid is equivalent toO*10794 x 1*0064 
gramme Ag, or 0*04004 x 1*0064 gramme NaHO. It is usual 
to make at least two tests of the strength of < the acid before 
it is used, and the mean result is taken as the correct value. 

Preparation of Normal Sulphuric Acid Solution.—hi 
certain processes the standard hydrochloric acid solution can- 
not be used, and the normal solution of sulphuric acid is 
employed. This is prepared by diluting about 60 c.c. of pure 
concentrated sulphuric acid with five or six times its volume 
of water, and after the mixture is cool, making it up to two 
litres. The solution will then contain rather more than 49 
grammes H 2 SO 4 per litre. To determine its exact strength 
weigh out 2 grammes of recently heated pure sodium carbonate 
into a weighed platinum basin, and dissolve it in a small 
quantity of water, covering the solution with a watch glass, 
and add 25 c.c. of the acid. Place the liquid on a water bath, 
and when the evolution of gas has ceased remove the cover, 
rinse its under surface into the dish, and evaporate the liquid 
to complete dryness. Heat to 180° in the air bath until the 
weight is constant. The increase in weight of the dish is 
proportional to the amount of sulphuric acid employed. The 
amount of sulphuric acid, a?, in the 25 c.c. will be the differ- 
ence between the equivalent of 804=96 and 003 = 60 , or 36. 
Therefore 36 is to the equivalent of H 2 SO 4 , or 98, as the dif- 
ference between the first and second weighing of the platinum 
crucible is to the sulphuric acid present in the 25 c.c. Thus, 
weighing out 1*7210 gramme of pure dry sodium carbonate, 
added to 25 c.c. of the acid evaporated to complete dryness 
and heated in the air bath, the difference between the 
weight of the dish + carbonate, and the dish + mixed car- 
bonate and sulphate, is 0*465 gramme; then 36 : 98 : : 0*465 : 

1-266 and i||® = 0-05064. 1 c.c. of the add therefore 
25 

contains 0*05064 gramme H 2 SO 4 . 

Preparation of Normal Caustic Soda Solution. — Prom 
42 to 45 grammes of sodium hydrate are dissolved in 800 c.c. 
of water, and the solution tritrated by normal acid and lit- 
mus tincture. The alkaline solution is then diluted until it 
possesses the normal strength. The caustic soda solution 
may also be obtained by dissolving about 160 grammes of 
pure dry sodium carbonate in 3 litres of water, boiling the 
solution in a clean iron vessel, and adding little by little 80 
grammes of freshly burnt lime made into a cream with water; 
or 250 grammes of bicarbonate may be used instead, heated 
to a duU redness in a platinum basin, in small portions at a 
time, for 10 or 15 minutes, to expel the carbon dioxide. . The 
salt is then treated as follows: — The mixture must be boiled 
until a small quantity of the clear solution no longer effer- 
vesces on the addition of an acid in excess. The iron vessel 
is then closely covered, and after standing twelve or fourteen 
hours the clear alkaline solution is drawn off by the aid of a 
syphon. 

Preparation of Litmus Solution.^h or 6 grammes of 
coarsely powdered litmus are digested with about 200 c.c. of 
distilled water for a few hours. The clear solution is then 
decantered off, and very dilute nitric acid added, drop by drop, 
until the colour is changed to violet. The solution should be 
neither red nor blue, but between the two tints; when properly 
neutralized less than c.c. of the standard acid should dis- 
tinctly redden the solution of 1 c.c., in 100 c.c. of water; on 
the other hand, the same amount of standard alkali should 
render the colour blue. The solution should be kept in a 
wide-mouthed bottle, the cork being cut to allow the air ready 
access to the interior of the bottle, otherwise the liquid rapidly 
loses its colour. 

Determination of the Strength of the Caustic Soda Solu- 
tion. — Of the standard sulphuric acid solution 25 c,c. are 
poured into a porcelain basin, mixed with a measure of litmus 
solution, and the alkaline liquid is added drop by drop from 
a burette until the colour is just turned blue. Repeat the 
determination, taking the mean of the two observations, 
and dilute the alkaline solution until it corresponds, volume 
for volume, with the standard acid. Thus, if 25 c.c. of acid 
require 22 c.c. of soda for neutralizing, 3 c.c. of water should 
be added for each 22 c.c. of lye, or eadi litre of alkaline liquid 
will require the addition of 136 c.c. of water. The dilute liquid 
should be poured into a large bottle fitted with a wide tube 


. 'lif'lliillPi 


' I . I 1 


CHEMISTRY. 


im. 


aad syphon ; the to.be is filled with slaked lime in small pieces, 
to prevent the entrance of carbon dioxide. A thin layer of 
j;araffin ofi poured on the surface of the liquid assists in the 
preservation of its strength. The exact strength of the 
diluted liquid is determined by neutralizing varying quantities 
of standard acid in the manner pointed out, and taking the 
mean as the true value. 

The value of soda-ash, which is a crude sodium carbonate, 
depends on the amount of available sodium carbonate which 
it contains. Its impurities, in addition to moisture, mainly 
consist of sodium hydrate, sulphate, chloride, silicate, and 
aluminate. It also sometimes contains sodium sulphide, sul- 
phite, and thiosulphate. About 10 grammes of the powdered 
sample to be analyzed are placed in a weighed platinum crucible, 
and heated gently for thirty minutes over a spirit lamp; the 
crucible is then placed in the desiccator, and weighed when 
cold. The loss of weight gives the amount of moisture con- 
tained in the sample. Afterwards place the weighed salt in 
a beaker, wash out the crucible, and dissolve the salt in a 
small quantity of water, and filter into a half-litre flask; wash ; 
the filter thoroughly, and dilute to the containing mark, 
shaking the flask; 50 c.c. of the solution, corresponding to one 
gramme of soda-ash, are taken out and poured into a flask, 
and 25 c.c. of standard sulphuric acid added ; the solution is 
then boiled until the carbonic acid is expelled. Add a meas- 
ure of litmus solution and standard soda solution from a 
burette, drop by drop, until the blue colour of the litmus is 
restored. For example, let 10*025 grammes of soda-ash be 
heated and dissolved in water, and the solution made up to 
500 c.c. Then let 50 c.c., which correspond to 1*0025 gramme 
soda-ash, be transferred to a flask, and 25 c.c. of standard 
sulphuric acid solution (1 c.c. = *049 gramme SO4H2 x 1*0204) 
added, and the liquid boiled, then mixed with a measure of 
litmus solution, and standard soda solution added drop by 
drop until the blue colour is restored; 10 c.c. of soda solu- 
tion— 9*8 C.C. of standard sulphuric acid; and 9*2 c.c. of the 
alkaline liquid is required ; therefore 10 : 9*2 : : 9*8 : 9*0. 
Accordingly, 25 -9*0 = 16*0 c.c, of standard acid has been 
used to decompose 1*0025 gramme of soda-ash; and as 1 c.c. 
of acid contains 0*049x1*0204 gramme of sulphuric acid, 
this corresponds to 0*053 x 1*0204 of sodium carbonate. The 
amount of sodium carbonate in the 1*0025 gramme of original 
soda-ash is therefore *053x1*0204x 16*0 = 0*865 gramme, 
or in 100 parts 1*0025 : 100 : : 0*865 = 86*3 per cent. 

The value of pearl-ash may be determined in exactly the 
same manner. As the dried potassium carbonate absorbs 
moisture very readily, due expedition must be used in weigh- 
ing this substance. The equivalent of potassium carbonate 
being 69*1, the factor *0691 is employed instead of *053 in the 
caMation. 

Determination of Ammonia. — The quantity of free am- 
monia in solution may be determined, as in the case of caustic 
soda or potash, by means of standard acid and litmus solu- 
tions. A definite quantity of the solution, say 10 c.c., is 
placed in a small fared flask and weighed; its absolute weight 
and specific gravity are thus determined:— If the 10 c.c. 
weighed 9*0 grammes, their specific gravity would be 0*9000, 
water being 1. The weighed quantity of the ammonia is then 
diluted with six or eight times its bulk of water, and titrated 
directly in the usual manner by the standard acid. 

Ammonia in combination may be determined by expelling 
it by means of caustic soda or lime. The ammoniacal com- 
pound (ammonium chloride) is weighed out into a retort, and 
the ammonia collected in excess of standard acid; the amount 
of the residual acid is then determined by soda solution. The 
ammonia contained in many commercial salts, in ammoniacal 
gas liquor, &c., may be determined by this process. In 
estimating the ammonia in guano, magnesia must be em- 
ployed instead oi lime or soda, otherwise the nitrogenous 
or^nic matter present will be partially decomposed, with 
evolution of ammonia. The principles involved in the deter- 
mination of the strength of acid solutions, are the same as 
those employed with alkaline solutions. 

The value of strong acids — hydrochloric, nitric, and sulphu- 
ric acids — is frequently deduced from their specific gravities, 
and tables have been constructed giving the percentage amount 
of the various acids in solutions of different densities. 


Table giving the Percentages 0 ! real Sulphuric Add (SO^Ha) 
corresponfing to various Specific Gi-ravities of Aqueous 
Sulphuric Acid, at 15® G. 


Specific Gravity. 

Per Cent 

Specific Gravity. 

Per Cent. 

1*8426 

100 

1*398 

60 

1*842 

m 

1*3888 

49 

1*8406 

98 

1*379 

48 

1*840 

97 

1*370 

47 , ' 

1*8384 

96 

1*361 

46 

1*8376 

95 

1*351 

,45, 

1*8356 

94 

1*342 

44 

1*834 

93 

1*333 

43 , 

1*831 

92 

1*324 

42 

1*827 

91 

rsi6 

41 

1*822 

90 

1*306 

40 

1*816 

89 

1*2976 

39 

1*809 

88 

1*289 

38 

1*802 

87 

1*281 

37 

1*794 

86 

1*272 

36 

1*786 

85 

1*264 

35 

1*777 

84 

1*256 

34 

1*767 

83 

1*2476 

■33 

1*756 

82 

1*239 

32 

1*745 

81 

1*231 

31 

1*734 

80 

1*223 

30 

1*722 

79 

1*215 

29 

1*710 

78 

1*2066 

28 

1*698 

77 

1*198 

27 

1*686 

76 

1*190 

26 

1*675 

75 

1*182 

25 

1*663 

74 

1*174 

24 

1*651 

73 

1*167 

23 

1*639 

72 

1*159 

• 22 : : 

[ 1*627 

71 

1*1516 

21 

1*615 

70 

1*144 

20 

1*604 

69 

1*136 

19 

1*592 

68 

1*129 

18 

1*580 

67 

1121 

17 

1*568 

66 ! 

11136 

16 

1*557 

65 ' 

1*106 

15 

1*546 

64 

1*098 

14 

1*534 

63 

1*091 

13 

1*623 

62 

1*083 

12 

1*612 

61 

1*0766 

11 

1*501 

60 

1*068 

10 

1*490 

59 

1*061 

9 

1*480 

58 

1*0536 

8 

1*469 

67 

1*0464 

7 

1*4586 

56 

1*039 

6 

1*448 

55 

1*032 

5 

1*438 

54 

1*0256 

4 

1*428 

53 

1*019 

3 

1*418 

62 

1*013 

2 

1*408 

51 

1*0064 

1 


Table showing the Percentage Amount of Caustic Potash 
(K 2 O) in Aqueous Solutions of various Specific Gravities, 
atl5®G. 


Specific Gravity. 

Per Gent 

Specific Gravity. 

Per Cent, 

1*3300 

28*290 

1*1437 

14145 

1*3131 

27-158 

1*1308 

13*013 

1-2966 

26*027 

11182 

11*882 

1*2806 

24*896 

11069 

10*750 

1*2648 

23-764 

1*0938 

9*619 

1*2493 

22*632 

1*0819 

8*487 

1*2342 

21*500 

10703 

7*356 

1*2268 

20*935 

1*0589 , 

6*224 

1*2122 

19*803 

1*0478 

6*002 

1T979 

18*671 

1*0369 

3*961 

1*1839 

17*640 

1*0260 

2*829 

1*1702 

16*408 

1*0153 

1*697 

11568 

15*277 

1*0060 

0*6668 
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Table, ' showing- the' Percentage Amount , of Mtric 'Acid Table giving the Percentage Amount of 'Hydrochloric Acid 
(HNO 3 ) conteined in Aqueous Solutions of various Specific contained in Aqueous Solutions of the Gas of various 
Gravities. Specific Gravities, at 15® 0. ' 


.HNOgi 

Spec. Gravity. 

Con- 

HNO 3 

Spec. Gravity, 

Con- 

per Cent. 

at 0®Cj 

atl5®C traction. 

perCent* 

at 0°C. 

atl5°C. 

traction. 

100*00 

1*569 

1*630 

0*0000 

58*88 

1*387 

1*368 

0*0861 

99*84 

1*559 

1*530 

0*0004 

58*00 

1*382 

1*363 

0*0864 

' '99*72 

1*558 

1*530 

0*0010 

57*00 

1*376 

1*358 

0*0868 

99*52 

1*557 

1-529 

0*0014 

56*10 

1*371 

1*353 

0*0870 

■ 97*89 ,1*551 

1*623 

0*0065 

56*00 

1*365 

1*346 

0*0874 

97*00 

1*548 

1*520 

0*0090 

54*00 

1*359 

1*341 

0*0875 

96*00 

1*544 

1*616 

0*0120 

53*81 

1*358 

1*339 

0*0875 

95*27 

1*542 

1*514 

0*0142 

63*00 

1*363 

1*335 

0*0876 

94-00 

1*537 

1*509 

0*0182 

52*33 

1*349 

1*331 

0*0875 

93*01 

1*533 

1*506 

0*0208 

! 50*99 

1*341 

1*323 

0*0872 

92*00 

1*529 

1*603 

0*0242 

49*97 

1*334 

1*317 

0*0867 

91*00 

1*526 

1*499 

0*0272 

49*00 

1*328 

1*312 

0*0862 

90*00 

1*522 

1*495 

0*0301 

48*00 

1*321 

1*304 

0*0856 

89*56 

1*521 

1*494 

0*0315 

4718 

1*315 

1*298 

0*0850 

88*00 

1*514 

1*488 

0*0354 

46*64 

1*312 

1*295 

0*0848 

87*46 

1*513 

1*486 

0*0369 

45*00 

1*300 

1*284 

0*0835 

86*17 

1*507 

1*482 

0*0404 

43*53 

1*291 

1*274 

0*0820 

85*00 

1*603 

1*478 

0*0433 

42*00 

1*280 

1*264 

0*0808 

84*00 

1*499 

1*474 

0*0459 

41*00 

1*274 

1*257 

0*0796 

83*00 

1*495 

1*470 

0*0485 

40*00 

1*267 

1*251 

0*0786 

82*00 

i 1*492 

1*467 

0*0508 

39*00 

1*260 

1*244 

0*0776 

80*96 

11*488 

1*463 0*0531 

37*95 

1*253 

1*237 

0*0762 

80*00 

1*484 

1*460 1 

0*0556 

36*00 

1*240 

1*225 

0*0740 

79*00 1 

1*481 

1*456 

0*0680 

35*00 

1*234 

1*218 

0*0729 

Y7-66 

1*476 

1*451 

0*0610 

33*86 

1*226 

1*211 

0*0718 

76*00 

1*469 

1*445 

0*0643 

32*00 

1*214 

1*198 

0*0692 

75*00 

1*465 

1*442 

0*0666 

31*00 

1*207 

1*192 

0*0678 

74*01 

1*402 

1*438 

0*0688 

30*00 

1*200 

1*185 

0*0664 

‘73*00 

1*457 

1*435 

0*0708 

29*00 

1*194 

1*179 

0*0650 

72*39 

1*455 

1*432 

0*0722 

28*00 

1*187 

1*172 

0*0636 

71*24 

1*460 

1*429 

0*0740 

27*00 

1*180 

1*166 

0*0616 

69*96 

1*444 

1*423 

0*0760 

25*71 

1*171 

1*157 

0*0593 

69*20 1*441 

1*419 

0*0771 

23*00 

1*163 

1*138 

0*0520 

68*00 

1*435 

1*414 

0*0784 

20*00 

1*132 

1*120 

0*0483 

67*00 

1*430 

1*410 

0*0796 

17*47 

1*115 

1*105 

0*0422 

66*00 

1*426 

1*405 

0*0806 

15*00 

1*099 

1*089 

0*0336 

65*07 1*420 

1*400 

0*0818 

13*00 

1*085 

1*077 

0*0316 

64*00 

1*415 

1*395 

0*0830 

11*41 

1*076 

1*067 

0*0296 

33*59 

.. 1*413 

1*393 

0*0833 

7*22 

1*050 

1*045 

00206 

62*00 

1*404 

1*386 1 0*0846 

4*00 

1*026 

1*022 

0*0112 

61*21 

1*400 

1*381 

0*0850 

2*00 

1*013 

1*010 

0 0065 

60*00 

1*393 

11 -374 

0*0854 

0*00 

1*000 

0*999 

0*0000 

69*59 

1*391 

1 1*372 

0*0855 






Table showing the Percentage Amount of Ammonia in Aque- 
ous Solutions of the Gas of various Specific Gravities, 14° C. 

Specific Gravity. HH per Cent. Specific Gravity.l NH per Cent. 


Specific Gravity. 

HCl ^ 

Per Cent. 

Specific Gravity.! 

HOI ,' 

Per „Ceiit. , ; 

1*200 

40*777 

1-1000 

20*388 

1*1982 

40*369 

1-0980 

19*980 

1*1964 

39*961 

1-0960 

19*572 ■ ■ 

1*1946 

39*554 

1-0939 

19*165 

1*1928 

39*146 

1-0919 

18*757 

1*1910 

38*738 

1-0899 

18*349 

1*1893 

38*330 

1-0879 

17*941 

1*1875 

37*923 

1-0859 

17*534 

1*1857 

37*516 

1-0838 

17*126 

1*1846 

37*108 

1-0818 

16*718 

1*1822 

36*700 

1-0798 

16*310 

1*1802 

36*292 

1-0778 

15*902 

1*1782 

35*884 

1-0758 

15*494 

1*1762 

35*476 . 

1-0738 

15*087 

1*1741 

36*068 

1-0718 

14*679 

1*1721 

34*660 

1-0697 

'14*271,..:'' 

1*1701 

34*252 

1-0677 

13*863 

1*1681 

33*845 

1-0657 

13*456.’:' 

1*1661 

33*437 

1-0637 

13*049 

1*1641 

33*029 

1-0617 

12*641 

1*1620 

32*621 

1-0597 

12*233 

1*1599 

32*213 

1-0677 

11*825 

1*1578 

31*805 

1-0557 

11*418 

1*1557 

31*398 

1-0537 

11*010 

1*1536 

30*990 

1-0517 

10*602 

1*1515 

30*582 

1-0497 

10*194 

1*1494 

30*174 

1-0477 

9*786 

1*1473 

29*767 

1-0457 

9*379 

■ 1*1452 

29*359 

1-0437 

8*971 

1*1431 

28*951 

, 1-041,7 

8*563 

1*1410 

28*544 

1-0397 

8*155 

1*1389 

28*136 

1-0377 

7*747 

1*1369 

27-728 

1-0357 

7*340 

1*1349 

27*321 

1-0337 

6*932 

1*1328 

26*913 

1-0318 

6*524 

1*1308 

26*505 

1-0298 

6*116 

1*1287 

26*098 

1-0279 

5*709 

1*1267 

25*690 

1-0259 

5*301 

1*1247 

25*282 

1-0239 

4*893 

1*1226 

24*874 

1-0220 

4*486 

1*1206 

24*466 

1-0200 

4*078 

1*1185 

24*058 

1-0180 

3*670 

1*1164 

23*650 

1-0160 

3*262 

1*1143 

23*242 

1-0140 

2*854 

1.1123 

22*834 

1-0120 

2*447 

1*1102 

22*426 

1-0100 

2 039 

1*1082 

22*019 

1-0080 

1*631 

1*1061 

21*611 

1-0060 

1*124 

1*1041 

21*203 

1-0040 

0*816 

1*1020 

20*796 

1-0020 

0*408 







Table showing Percentage Amountof Soda (NaaO)in Aqueous 
Solutions of various Specific Gravities. 

Specific Gravity.! Per Cent. || Specific Gravity. Per Cent. 


0*94 

ow 

14 

JID 

15 

Specific Gravity. 

Per Cent. | 

0*94 

49 

14 


— 




0*94 

84 

13 

1*^ 

128. 

5 

3 

0*22 

0 

0*96 


12 

1*^ 

119 

3 

2 

9*61 

6 

0*95 

56 

11 

1*^ 

110 

1 

2 

9*01 

1 

0*95 

93 

10 

1*- 

101 

1 

2 

8*40 

7 

0*96 

31 

9 

1*. 

592 

3 

2 

7*80 

2 

0*96 

70 

8 

1* 

583 

6 

2 

l^li 

ri— 11 

0*9’7 

09 

7 

1* 

Wm 

1 

2 

6*59 

4 

0*9^ 

A9 

6 

HBI 

ail 

8 

2 

6*98 

9 

0*9*3 

'90 

5 

1 * 

368 

6 

2 

5*38 

5 

0’9C 

m 

4 

1* 
1 • 

350 

KtAO 

5 

0 

2 

0 

4*78 

0 

U 57C 

0*9$ 

MO 

>16 

0 

. '2- 

, 1 * 

334 

0 

9 

2 

4 1 < 
3*57 

2 

* 0*9$ 


, 1 . - ■ . ,1" 

: 

327 

3'. 

2 

2*96 

7 ' 










Mirsia 


1323 


Specific Gravity. 

Per Cent. 

Specific Gravity. 

Per' Cent. 

1*2392 

15*110^ 

'■1*1042 ^ 

7*253 

1-2280 

14-500 ■ 

"1*0948, 

6*648 

1*2178 

13*901 ' 

' 1‘0866 

6*044 

1*2058 

13-297 

1*0764 

5*440 

1*1948 

12*692 

1-0675 

4*836 

1*1841 

12*088 

■ 1*0587 

4*231 

1*1734 

11*484 

1*0500 

3*626 

1*1630 
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meric, and dried. A drop of the liquid on the paper gi?©s a 
reddish-brown stain so long as the least trace of the alkaline 
earth remains in the free state. 

The following example illustrates the process:— 100 c.c* of 
the water of the Irish Channel are mixed with 3 c.c. of cal- 
cium choride, and 2 c.c. of ammonium chloride, together with 
50 C.C. of lime-water, 50 c.c. of lime- water =46 ‘4 c.c* of 
oxalic acid, of which 1 c.c. = l milligramme GOs. After 
standing fifteen hours, 50 c.c. of the solution required 13’3 
C.C. of standard acid for neutralization, consequently 46*4 
“ (13*3x3*1) =5 ’2. 100 c.c. of the sea- water therefore 
contain 6*2 milligrammes carbon dioxide. 


Sometimes it is necessary to correct the indications of the 
hydrometer, or specific grarity bottle, by titrating the acid 
solution. The determination of the strength of nitric, hydro- 
chloric, and sulphuric acids by caustic soda and litmus solu- 
tions is simple, and from the foregoing examples will be 
understood. 

Determination of the Strength of Acetic Acid^ Pyrolig- 
neom Acidj and Vinegar. — As sodium acetate possesses a 
feeble alkaline reaction, which interferes with the correct de- 
termination of the final point, the estimation of the strength 
of this acid in its various forms cannot he made with accuracy 
by direct titration with caustic soda solution. The method 
generally adopted consists in adding to a known quantity of 
acid a weighed quantity in excess of finely powdered 
marble, heating the liquid to boiling, filtering, washing the | 
residual calcium carbonate with hot water, dissolving it in a ] 
slight excess of normal hydrochloric acid, and titrating with i 
caustic soda and litmus solution. This method is of great 
value in testing brown pyroligneous acid or highly coloured 
vinegars. 

Determination of Combined Carbon Dioxide.-^Th^ amount 
of carbon dioxide in soluble carbonates may be determined 
by decomposing them with a solution of calcium chloride, 
throwing the precipitated calcium carbonate on to a filter, 
washing thoroughly with hot water, dissolving in an excess 
of standard hydrochloric acid, and determining the excess of 
acid by standard soda solution in the usual manner. The 
acid carbonates (bicarbonates) need the addition of ammonia 
with the calcium chloride. The carbon dioxide in insoluble 
carbonates, as in calamine, ferrous carbonate, white lead, 
mortar, cements, &c., is determined by expelling the gas by 
the action of hydrochloric acid, absorbing it by ammonia, and 
precipitating by the addition of calcium chloride. The cal- 
cium carbonate is then treated in the manner above stated. 

Estimation of Carbonic Add {Carbon DioxMe).---ThB 
amount of carbonic acid in spring, river, or mineral water 
may be accurately estimated in the following manner: — 
100 C.C. of the water to be examined are placed in a dry flask, 
together with 3 c.c. of a strong neutral solution of calcium 
chloride, and 2 c.c. of a saturated solution of ammonium 
chloride; 50 c.c, of lime-water, the strength of which is accu- 
rately known, are then added, when the flask is closed by an 
india-rubber stopper, and the contents, 155 c.c., shaken. In 
about twelve hours the whole of the calcium carbonate will 
have separated out, and the liquid become clear; 60 c.c. of 
the clear liquid are then measured off, and the residual 
amount of lime ascertained by deci-normal hydrochloric acid. 
A solution of oxalic acid may be at times substituted for the 
hydrochloric acid; it should be made of such a strength that 
1 C.C. is equivalent to 1 milligramme of carbon dioxide. This 
solution may be obtained by dissolving 2*8636 grammes of 
pure dry crystallized oxalic acid in water, and diluting to 
1 litre. The lime-water should be of such strength that 25 c.c. 
are equal to 23 or 24 c.c. of acid. The final point of the re- 
action may be determined by the aid of a drop of tincture of 
pure roBolic acid, which gives a bright red colour in presence 
of the alkaline earth, that disappears on neutralizing with 
an acid. Turmeric paper may be used instead of rosolic acid. 
Swedish paper cut in strips is immersed in tincture of tur- 
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HAEMONY — OOtJXTERPOINT AND ’ITS ' EAWS, WITH' IMiUSTRA*^ 

TIONS — CANON— FUGUE— -IXSTEUMENTS AN3> INSTEUMENTA- 

TION — MUSIC AU STUUY. 

In Chapter TII. (pp. 749-753) a brief account was given of 
the various Church or Gregorian modes, how they originated, 
and the effect they had had upon much of the music of the 
present day. With the limited space at our disposal it is 
impossible to give in a similar way, or to a like extent, any 
idea, at once correct and adequate, of the rise and progress 
of harmony. Having its origin in rude and unlettered 
times, its growth has been gradual and widespread— the 
work of many minds in many generations. Authorities 
agree in supposing it to have originated in the natural love 
of the human ear for the harmonious mingling of voices and 
instruments, and in the ability possessed by many individuals 
to give, spontaneously, a second or accompanying part to 
any famOiar melody. This gift seems to have been called 
into active exercise in the church in the course of the ninth 
century. The principal melody was then termed the ** plain 
song” or Canto Fermo^ and the improvised part was the 
Descantns, descant or “double song.” As time advanced, 
and “plain songs,” with their accompanying descants, were 
improved and increased in number, the practice of impro- 
vising or descanting rose almost to the dignity of a science. 
Soon rules for the proper construction of descants came into 
vogue, and “added parts” began to make their appearance 
on paper either in a written or printed form. When the art 
of harmonization (which this descanting really was) had 
reached this stage the name of “counterpoint” was given 
to it. / This arose from the circumstance that the musical 
notes being diamond-shaped their points stood one against 

the other, thus | or point counter point. 

As now practised, counterpoint is divided Into two 
distinct classes — viz. single (or simple) and double counter- 
point. Counterpoint is single when it is not intended to be 
inverted, and double when either of the given parts may 
serve as a bass to the other. Each of these classes is again 
subdivided into five distinct orders or species. 

The first consists in the addition of a part or parts with 
notes equal in duration to those of the Canto Eermo or 
subject. This is the simplest of all. The rules which chiefly 
distinguish it from ordinary harmony are — 

(1) Ho discords can be used, and, with three or four parts, 
no second inversions (0 positions). 

(2) The same note should not be repeated without one or 
more intervening, 

(3) In counterpoint of only two parts, a fifth must not 
follow a third when both parts move by step. 

(4) In moving by skips, a melody should not embrace any 
dissonant interval, as — 

Kev C. Eey G, 

{|di Ir II or {Isj If — tl 

without at least two notes coming between the discord, 

thus: — 

{ld‘ ;1^ If :r II or {|sj :ti \t :f I! 

(5) A melody must not include any augmented interval, 
as— , ■ 

= ''.{If .:-Jt 11 {Id Ise,:- ‘ 
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md if, In the ln?ers!on of either of these, a diminished interval 
is employed, the melody must return within the interval, as— • 

It, Id lld> :■- Ise |1 :~-il 


{If:- 

(6) The perfect or semiperfect tonic cadence must never 
be employed except at the end of the exercise or piece. 

(7) At the close, the leading note must rise to the tonic; 
elsewhere it is free to rise or fall 


(8) In two-part counterpoint, not more than three-thirds . 
or three-sixths can be used in succession, 

(9) A perfect interval (fifth or octave) must always . be 
used in the opening, but in the working out thirds and sixths ' 
are to he preferred. 

According to these rales, the first section of the tune “ Old 
Hundred,” taken as a Canto Fermo, might, for first order 
and in two parts, be treated thus: — 




StibSec^. 


Blustration 1. 
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The second consists of a part or parts with two, or, in 
triple time, three notes against one of the subject. In this 
species the first note in each measure must be concordant; 
the other or others may either he notes belonging to the 


same chord, or dissonant, usually called ^‘passing notes,* 
moving by step to and from a concord. Only one chord 
must be used in each measure. The same Canto Fermo so 
treated would appear somewhat as follows: — 


lUustration 2. 
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Ulustration 3. — Another Arrangement. 


J. S. 






“0“ 








tO- 


- r -- j 




Illustration 4. 


J. S. 



The third has four, six, or eight notes (Sir G. A. Macfarren 
says any number greater than two) against one of the subject. 
As in the second species, the first note of every measure 
must be consonant; the others may either belong to the same 
chord or be passing notes — the latter are to be preferred. 


The rule that concord must succeed discord is here some- 
what relaxed or extended. Discord may follow discord if 
the part which has the discord keeps moving by step, 
and the rule regarding the concordant note on the first of 
each measure is observed, thus: — 


Illustration 5. 


J. S. 
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Another extension of the rule laid down for the second 
is what Sir G. A. Macfarren calls the graceful, 
emtic, arid most convenient melodic device of leaping from 


the passing note to an ornamental note beyond,” return- 
ing afterwards to the proper resolution, in the following 
manner: — 
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The Canto Fermo formerly employed would now hear some such counterpoint as the following:- 


Xllnstratioai 7. 
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The fourth has syncopation interruption of accent] has the accent is discordant, and the unaccented note is con- 
in the melody, and suspended discords in the harmony. Here, cordant. 

as in the first species, the notes are equal in length to those The fifths called counterpoint^ is said to be a com- 

in the Canto Fermo, but they begin on the second half of the bination of all the orders, but will be best understood as an 
measure, so that one part moves on, as it were, a step beMnd extension and ornamentation of the third and fourth, par- 

the other. Exercise 112 (page 1040) may serve as an illustra- ticularly the latter. Exercise 112 might be ornamented from 

tion of this order, in which, as wifi be seen, the note which the fourth into the fifth species thus 

XUiistratiom 9. S. 
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' ' BoiiMe counterpoint, as already stated, consists of two or 
: more 'melodies that are capable of inversion (page 853). The 
above :illiistration of ■ the fifth species is really written in 
■double.' counterpoint— i.e. the upper part, would "make a cor- 
rect bass to the under. . , 

Canon is a musical device or form founded on the laws of 


counterpoint, in which, after a certain, number of pulses 
or measures, a given melody in one part is : correctly imh' , 
tated by another or others throughout "at a certain 'intervai : 
above or below. " In that which follows, , the upper' part is > 
imitated by the under after one measure at the interval of 
a fourth. 
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Artificial as this form may seem, it has been much used by 
every great composer, both ancient and modern. 

What is known as the Fugne form would seem to have re- 
sulted from an extended use of the canon. In this, a subject 
or motive of two, four, or six measures given out by one part 
is answered by another in the dominant key a fifth above or 
a fourth below, this answer being accompanied by what is 
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called the countersuhject, which, being intended for after-use, 
is generally written in double counterpoint with the principal 
theme. 

In the following illustration (1) the soprano gives out the 
subject, which is not quite finished before (2) the alto enters 
with the answer a fourth below, which answer is, in turn, 
accompanied by the countersubject in the soprano. 


lUiiatratloii 10. 


J. S. 
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In the above the parts are capable of inversion — i,e, a tenor 
voice might have the subject and countersubject a fifth below 
the alto. 

The other musical forms which have been or are in general 
i.use ipay-be classified as consisting of (1) the ancient twofold 
. . forip which, as its name implies, contains two distinct musical 
. ^deas, the second of which can in some manner be looked 
, \ uppn as' a reply to the first. Many of our psalm and hymn 
tunes are really illustrations of this principle. The ordinary 
song and part-song are frequently developments of the same 


idea, but to these a coda or finishing part is often added.* 
See the song The Mitherless Bairn, ^ p. 660, in which the 
second section imitates or replies to the first, the third sec- 
tion contains what may he looked upon as the second melody, 
the fourth again reminds of the first, and the fifth, and sixth 
sections are a summing-up of, or coda to, the whole piece. 
(2) The modem twofold form, which was invented, or at lea^t 
greatly improved and brought into general use, by Haydn, and 
so has come frequently to be called by his natue. 

The Haydn or Sonata form consists of — (1) a melody in 
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first or principal key ; and (2) a melody or second theme in 
some nearly related key, generally the dominant. These, 
with melodic guides, modulating and ornamental passages, 
form the first division of the movement. The second divi- 
sion consists of {a) passages in which some part or parts of 
the first division are developed by means of modulations, 
transitions, and harmonic and melodic imitations. Canon and 
other contrapuntal devices may also be introduced at this 
division. These passages should lead up to {h) a repetition 
of the first melodies, both of which must now appear in the 
original key, but may be (1) curtailed, (2) lengthened, or (3) 
ornamented according to the taste or talent of the composer. 
This form is often most successfully employed in vocal music; 
but it has received its most splendid illustrations in music for 
instruments, especially the pianoforte. 

(3) The threefold form, which generally consists of {a) a 
melody in principal key, (h) an answering melody in a key 
nearly related thereto, and (c) a recapitulation of the original 
melody, which towards the close is not unfrequently some- 
what varied. HandeFs well-known air, “See the Conquering 
Hero Comes,” may serve as a model of this form. The 
melody to Hogg’s “Skylark,” p. 661, is also a good illustra- 
tion of this much-used and most effective means for the 
expression of musical ideas. 

There are other musical forms, chiefly, however, devoted to 
instrumental music, such as the March, the Minuet, the 
Eondo, the Variation, &c., nearly all of which can be traced 
as being more or less related to those just explained. The 
student who would thoroughly master the subject cannot do 
better than consult the little book written upon it by Sir F. 
A. Gore Ouseley; “Musical Theory,” Book V., by John Cur- 
wen; and “The Elements of the Beautiful in Music,” by B. 
Pauer, published by Hovello. 

Although the rules and maxims relating to musical doctrine 
or theory laid down in our previous chapters are in general 
applicable both to voices and instruments, this course of les- 
sons, as such, must be considered as having relation almost 
entirely to vocal music. The modern orchestra and modern 
instrumentation would require more space for full and proper 
treatment than is compatible with the popular aims of the 
“ Home Teacher,” They are besides very difficult branches 
of musical study, and require, on the part of the successful 
student, a great deal of preliminary knowledge, both theoreti- 
cal and practical, much leisure time, close and long-continued 
application, and in most cases, the personal instruction and 
criticism of a professional teacher. A slight sketch may per- 
haps suffice for the information, guidance, and help of those 
who have followed us thus far and may desire to proceed 
further than our present purpose and opportunity permit us 
to go. 

Instruments may be divided into four great orders, viz.: — 
(1) string instruments, (2) instruments made of wood played 
by means of a hole or mouth-piece — “ wood-winds,” as they 
are frequently termed, (3) wind instruments constructed of 
brass, and (4) instruments of percussion. Each of these may 
again be subdivided into various subclasses—d^. (a) stringed 
instruments played with a bow, like the violin and its near 
relations, the viola, the violoncello, and the double bass; (5) 
those played by means of plucking the strings with the hand, 
as the harp, the guitar, the mandoline; and (c) the pianoforte, 
which is a stringed instrument played through the medium 
of keys. Among the wood-winds also there are {d) those 
having reeds attached to the mouthpiece, chief of which are 
the oboe (or hautboy), the clarionet family, and the bassoon ; 
(l>) those played without reeds, as the flute and piccolo flute ; 
and {c) wind instruments with key-boards, like the organ, its 
American namesake, and the harmonium. The brass wind 
instruments are a family literally too numerous to mention, 
but the horn, the trumpet, the cornet, and the various 
trombones are the most important. Brums, hells, cymbals, 
and triangles are the chief instruments of percussion. 

For military and processional purposes brass and other 
wind instruments must ever be held in highest estimation, 
but in an orchestra the “ strings ” form the most essential 
constituent. Here the violins usually sustain two parts of 
the harmony, and are called respectively fint and mond^ 
standing in relation to each other as alto to soprano. The 


third or tenor part in the harmonic combination is supplied 
by the viola, which in reality is only a larger sized violin 
tuned a fifth lower. The bass part is in general taken by 
the vioIonceEo, which is doubled an octave below by the double 
bass. Many and beautiful are the effects which composers 
have obtained from these instruments alone. Upon the violin 
scale passages of all kinds, whether diatonic or chromatic, and 
every variety of plirasing, are practicable. As a means of 
musical expression and feeling this instrument is unsurpassed 
— ^indeed matchless. 

The orchestral instruments next in importance, or at least 
those earliest and most frequently employed, are the oboe, the 
bassoon, and the horn. As already stated, the first two are 
wood-winds played by means of what is called a “ double 
reed.” There is an individuality about the tone of these in- 
struments winch causes them when once heard to he for ever 
rememberea. The oboe, says Mr. E. Prout in his “ Primer 
on Instrumentation ” (Hovello k Co.), “is equally useful for 
the expression either of melancholy, tenderness, or gaiety,’^ 
while the bassoon excels alike in the pathetic and grotesque. 
There are two kinds of horns employed in the orchestra : (1) 
the natural or hand horn, so called because some of its tones 
are affected by the insertion of the hand into the bell or out- 
let of the instrument; and (2) the valve or horn. With 
each of these instruments the different tones are produced 
almost entirely by the varied degrees of lip and wind pressure 
supplied by the performer, but in the case of the ventil horn 
valves or pistons, vrhich are worked by the fingers, shorten or 
lengthen the tube, and so raise or deepen the pitch of the 
sounds produced. When well played there is great nobility 
of expression in the horn, sustained notes and melodies being 
most effective. 

If to these instruments are added the flute and the clarionet, 
the characteristics of which are well known, wliat lias been 
called the small orchestra will be complete. The musical re- 
sources thus furnished have been beautifully illustrated by 
Haydn, Mozart, and contemporary composers. Although in 
more modern times these have been suxjplemeated by the 
other instruments indicated above, it is sometimes doubtful 
whether the increase of sound thereby obtained should be 
considered an unmixed advantage. 

The pianoforte may be viewed in two aspects : as (1) an 
orchestral instrument, in which relation it was perhaps first 
employed by Beethoven ; and (2) as being in itself a small or 
“ drawing-room orchestra.” In the latter capacity it has 
found universal acceptance, and pianists of ability are now 
very numerous. It is to be feare^ however, that superfici- 
ality of attainment in regard to this instrument is the rule, 
not the exception. Upon all who would acquire proficiency 
in the use of this or of any instrument, it is necessary to urge 
thoroughness. That in all musical work is indispensable to 
success. 

Music is not merely an art or an ornamental accomplish- 
ment; it is a science founded on rules and principles gathered 
together by the experience and thought of great and gifted 
minds, and communicated to us by them with the generous de- 
sign that we should acquire easily what they by difficulty and 
toil attained. Science will not suffer anyone to be supeificial, 
under pain of being ineffective. Practice makes perfect only 
when pursued on right principles. Attain these, understand 
and apply them, give conscientious toil to the accomplish- 
ment of what they teach, and art will be and give an inex- 
pressible delight to those who pursue it. In singing 
never trust wholly to the ear, but guide it by the scientific 
laws of harmony, and control expression by the principles of 
music; and in instrumentation do not be content with showy 
dexterity and apparent power of execution, caught up by 
imitation and worked into a habit. Every true student is 
earnest. He seeks, and in Ms hax}piest mood is only satis- 
fied when he has gained, the accurate sense of thoroughly 
adjusted perfection. Something lower may gain currency and 
pass among the many as exquisite, but he feels the attained 
only a step to something “higher yet” attainable. Music 
is tne beauty of sound made real. It brings brightness with 
: it, and illumines life. It is the purest of human pleasures, 
and it is the most fascinating of all the Bivine gifts. Let us 
I then be thorough in our use of it. 
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DEAWma.-^CHAPTER XII.. 

THE ATTBAOMONS OE AET—THE BENEFITS PIBIVEI) FROM 
IT, AND THE JOY IT YIELDS. 

It is no easy matter to learn to draw skiKuUy. Help, guid- 
ance, suggestion, and instruction may be obtained from able 
books and willing teachers; but even if the student takes the 
fullest advantage of all these, he will find that in this, as in 
ail other studies, the necessity for hard work still remains. 
Even with high talent — or that “ineffable something” which 
we call genius— success is not possible without industry. Mr. 
Buskin says — “During such investigation as I have been 
able to give to the lives of the artists whose works are in all 
points noblest, no fact ever looms so large upon me — no law 
remains so steadfast in the universality of its application — 
as the fact and law that they are ail great workers; nothing 
concerning them is matter of more astonishment than the 
quantity they have accomplished in the given length of their 
life; and when I hear a young man spoken of as giving 
promise of high genius, the first question I ask about him is 
always— Does he work*?” A saying of William Blake’s on 
art is in the same spirit. A student having once come to him 
craving advice — “ Do you,” asked Blake, “ work in fear and 
trembling P’ “Indeed I do, Sirl” was the reply. “Then,” 
said the poet-painter quietly, “you’ll do!” 

Eortunately in art-study this necessary work is neither pain- 
ful nor unattractive. The young artist will find that there 
is pleasure to be obtained, not only in the work done, but in 
the doing of it. It is true that some artists have led lives full 
of trouble, and even ended their days in sadness; but this has 
been greatly due to circumstances apart from their life-work; 
indeed they have in most cases taken refuge from the storm 
and stress of fortune or fate in their much-loved work, and 
have found in it almost their only pleasure. However, it is 
pleasant to know that even such instances are few. In the 
majority of cases artists lead happy lives, and perhaps, on the 
whole, the happiest part of it is when they were students 
living on “porridge and tea,” and doing long hours of labour. 
A bright picture of such a life is to be found in the auto- 
biography of B. B. Haydon— a book which is not only as 
fascinating as a romance, but also very instructive in many 
ways to the art-student. 

Haydon went up to London in 1804, and met there Hilton 
and Jackson; they were soon joined by “a raw, tall, pale, 
queer Scotchman” — David Wilkie. These men, in a sort of 
“ quadruple alliance,” became close friends, lived hard but happy 
lives — studying in the Academy schools, dining in obscure 
chop-houses, meeting together for tea in each other’s little 
room, when they sat on the side of the bed for lack of chairs, 
talking over their plans of study, drawing together in the 
evening after the schools were closed, clubbing their scanty 
guineas to pay another young Scotchman of extra intellectual 
calibre, Charles Bell (afterwards Sir Charles Bell, author of 
the “ Anatomy of Expression,” &c.), to lecture to them on 
the human subject, and, after a while, painting pictures which 
the world will neither soon nor willingly forget, 

“Happy period!” says Haydon, “painting and living in 
one room, as independent as the wind— no servants— no re- 
sponsibility — reputation in the bud— hopes endless— ambition 
beginning — friends untried, believed to be as ardent and as 
sincere as ourselves— looking on the empty chairs, after break- 
ing up, as if the strings of one’s affections were torn out, and 
such meetings would he no more.” 

Students of to-day should bear in mind that they have 
many advantages and encouragements wMch these men did 
not enjoy. It is no longer necessary to leave home and 
friends and go to London for instruction. Art schools exist 
all over the provinces, the instruction given in them is gradu- 
ally improving, and in some cases has already reached a 
very high standard. Even if necessity or ambition should 
drive or lead the student to London, schools are open to him 
there without payment of fee, while scholarships and prizes 
which will enable him to live in fairly comfortable drcum- 
stances while pursuing his studies, are offered. 

In idl these and many other ways, and increasingly, the 
art student is being encouraged in his work j 4he burden which 


others have had to bear is made lighter for Mm; Ms life Is, 'or' ■ 
at least may be, comparatively easy; and it behoves Mm to 
remember that, possessing all these advantages, higher attain- ., 
ments and greater results are naturally and rightly expected 
from him. 

But the study of art is not confined only to the few who 
hope, aspire, or intend to become artists. A love of art is 
widely, almost universally, diffused, and art-study is recog- 
nized as a necessary part of our educational system. The 
benefits to be derived from, and conferred by, this branch of 
education are great and numerous. The increase of art-know- 
ledge brings with it an increased knowledge of the natural 
world, and of man’s work therein. A love of nature and her 
works may undoubtedly exist in those who have no knowledge 
of art, but it is certainly true that the love of, and delight 
in, the glorious beauty of the world is excited, fostered, and 
even produced by an artistic education. The study of draw- 
ing and painting, nay, even the study of mechanical drawing 
by the aid of instruments, leads the student to increased 
accuracy of observation, and enables him to form as well as 
to give a better description of all he sees. 

The quality of a description, whether given by pen or 
pencil, is due in great measure to the amount of minute 
and accurate detail in it; and this detail is far more likely to 
be seen — and is only able to be reproduced so as to be seen — 
by those who have received an artistic education than by 
those who have not. How often, too, do we find that art 
enables that to pass through the eye and touch the heart 
which the ear, informed as it must be by fleeting words, can- 
not discern] The teaching of drawing — the practical training 
of the eye and the hand — as part of the national system of 
education is calculated not merely to make the young more 
skilful and useful, but also to elevate and improve the mind 
of the people, creating happiness by increasing the joys of 
sight, tending to orderliness and accuracy in all hand-work, 
providing interesting and beneficial occupation for lives 
which might otherwise be wasted and unimproved, and fini 
ing for the leisure hours of those who have to do their daily 
task of breadwinning sources of delight alike by fireside or 
in field, wMch the uninstructed in art and heart can never 
know. Everybody welcomes the pleasures wMch enter the 
mind by eye-gate, and “the art of picturing” is one wMch 
invariably interests and attracts. Art-study, besides its 
happy influence in charming the sense of sight, refines the 
taste and quickens the higher powers of the spirit. It not 
only benefits industry and brightens commerce, but it adds 
to the pleasures of memory the delight of visual reproduc- 
tion, and supplies to the persevering and resolved student 
one of the readiest and best opportunities of proving that 
“ we conquer difficulties by daring to attempt them.” 

It is a wise forethought which has determined to open up 
opportunities for this culture of art and taste to the children 
of tMs empire. It is right that every faculty should be 
developed, and that, to even the poorest, as far as opportunity 
and ability can secure it, the power of drawing should be 
imparted. So may the pathways of prosperity be made 
smooth and plain to many who could not otherwise have 
overcome the obstacles to the progress of the poor though 
talented, and in tMs way the world at large may benefit 
from the works of genius produced by those to whom the 
national provision for the culture of art has given impulse 
and encouragement. 

The study of drawing trains those who are engaged in 
it to keenness, correctness, and definiteness of observation, 
and provides a peculiarly pleasant discipline in the habit of 
making the best possible use of our eyes in regard to position, 
outline, distance, relation of parts, and appearances generally. 
By thus requiring the reproduction of things seen (or even 
imagined) with all the characteristics of individual objects 
not oiily singly but in composition, it enables us to test the 
precision and power of our observation. The familiarity of 
the exercise of the sense of sight tends to withdraw it from 
the operation of the will; but the acquisition of the art of 
drawing brings the exercise of vision ffirectly under the con- 
trol of the wfil, and gradually produces that precious seeing 
in the eye which is known as artistic observation. Drawing 
helps us to vivify, strengthen, and rectify the observative 
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toculty, by requiring (1) perceptive accuracy — a result of 
close, repeated, inteuse exertion of the power of vision 
and the self-excited energy of attention; and (2) appropria- 
tion— the taHng into the mind, and making an abiding pos- 
session therein, of what we see. The bringing of the wiFs 
agency and energy into operation counteracts the tendency 
to be content with merely vague and transient impressions 
of things, persons, and scenes, and cultures in us the power 
of that second nature to which the name of habit is given. 
Those who acquire that will not grudge to give hearty labour 
to keep the capacity in exercise, and make of drawing one of 
the refining influences of domestic life. 

It is highly commendable, as we have said, that industrial 
art should be encouraged and directed wisely and generously, 
in order that the engineer, the designer, the draughtsman, 
the architect, the worker in wood,' ivory, and metals, the 
decorator, the artist, &c., may be better fitted to fulfil the 
duties of their several vocations in such a way as to keep the 
trade products on which they are employed at as high a level 
as possible; but it is also wise that in the public schools of a 
nation the elements of that peculiar education of the senses, 
the taste and the handiness which the study of drawing im- 
parts, should be made a common possession of the million. 

The narrower circle of home-life may, by this art-knowledge, 
be brightened and blessed. Even if the student should never 
attain any great facility or distinguished executive skill, the 
“taste” or love of the beautiful will have been trained and 
cultivated, and the result of this cultivated taste in form- 
ing and refining home-life is very beneficial. The want of 
education, and consequent lack of confidence and independ- 
ence, compels people to follow others in beaten tracks instead 
of following their own inclinations. This is very evident in 
the furnishing of a house. Furniture, for example, is often 
bought because it is the kind of thing that is generally used, 
and placed in certain positions because it is the usual custom. 
In a home of taste the individual objects are not necessarily 
costly, but they are carefully selected and arranged in unusual 
and yet effective and harmonious ways. 

Such a home is now far more common than it was, and for 
every one who is so fortunate as to possess a beautiful home 
there are a great many who sympathize and admire, hoping 
some day to be able themselves to do likewise. 

Homes which are tastefully arranged have an elevating and 
refining influence on those who live in them, and are the 
means of keeping the young from seeking pleasure in so-called 
“places of amusement.” “I mean to make my house as 
beautiful as I can,” said a large manufacturer in the North 
of England, “ so that my children may find no place more 
attractive than their own home.” And he considered that 
the money he spent in pictures and decorations was well 
invested as a means of increasing the happiness of his family. 

It is quite true that the extended system of art-education 
now made available throughout the country by the Govern- 
ment has been founded on a more utilitarian basis. It 
is admittedly intended primarily for the advancement of in- 
dustrial art, and designed to secure our commercial eminence. 
But, as is the case in almost all wise measures, secondary 
advantages develop out of them; so has it been in the means 
taken to diffiise a knowledge of the principles and a practical 
employment of art. By the aid thus given to art-study, it 
was designed that we should be able to compete with the 
manufacturers of foreign countries, and not lose our hold upon 
the markets of the world. The Department of Science and 
Art was founded upon this economical and commercial basis, 
and grants of public money are made for the above-^ven 
reasons. It has been abundantly proved that the Depart- 
ment has done good work in this direction, that it has greatly 
improved the productions of our designers and craftsmen, and 
that the public money has been well invested. But it should 
not be forgotten that art-education has higher aims, and art- 
knowledge other and better results than these. The happi- 
ness of the community is not altogether dependent upon its 
commerdal prosperity, and bright homes, giving evidence of 
a love for the beautiful, are at least as likely to create happi- 
ness among the people as increased incomes. 

This commercial side of the question is, however, an im- 
portant one, though its importance has been only gradually 
von. m. 


recognized by our statesmen. About 150 years ago 8ir 
James Thornhill proposed his National Acaden^ or School; 
and when, being asked, he modestly estimated that it would 
cost £3000 to start such a school, he was told by the states- 
men of the day that the country could not afford it ! Just 
fifty years ago a “ school of design” was opened at Somerset 
House, under the management of the Board of Trade. This 
has grown into a separate Government Department, which 
spends £350,000 a year on the development in the nation of 
art-education. 

All classes of society now have the opportunity of gaming 
art-knowledge, and may be made familiar with art matters ; 
the standard of manufacturer and dealer is raised by the 
necessity laid upon them to satisfy the cultivated tastes 
and desires of thousands of customers who demand artistic 
products, and delight in them. 

The national love of the pure and beautiful in art is proved 
beyond question by the most patent of facts- — the delight 
felt by all the people in picture galleries and in our grand 
cathedrals in which the beautiful has been enshrined in stone 
and associated with worship. These cathedrals, conceived 
and designed by cultured minds, and evincing all the learning 
and genius of the most perfect artist, built up with consum- 
mate skill by the hands of well-trained workmen, perfect In 
every branch of craftsmanship, prove also the power of 
English minds to conceive, and of English hands to execute 
works of art of the very highest kind. 

But apart from such considerations, we have refinement, 
taste, and love of the beautiful in nature shown in almc^t 
every village in our land. What traveller has not noticed 
the wonderful difference between the villages of the Continent 
and of our own country? The English cottage home, with 
its garden, and the roses and honeysuckle climbing over its 
porch, is in itself enough to prove that the English nation is 
, worthy to receive all needful instruction and direction in art, 
and that every effort made to cultivate a love of the beautiful 
will be like seed sown in a fruitful ground, and will yield 
a liberal increase. 

Our opinion that drawing should be not only a home-study 
but a home-joy has led to the preparation of these chapters for 
the “ Home Teacher.” We know that however widely schools 
of design may be spread, and however faithfully teachers may 
adapt their instructions to their classes, education is in reality 
an application of the mind of the individual to the matter of 
our study, and must be conducted mainly by ourselves. Much 
of course depends on our opportunities, more upon our use of 
these opportunities, and most of all, if we want to translate the 
simple and beautiful lessons of Nature into the language of 
art, must we employ the best powers of our mind and frame in 
the accomplishment of the task. To make art our own is to 
incline Nature to suggest or reveal to us the sweet perfection 
of her loveliness, and to lead us to purify and elevate our 
character ; for, as Kingsley says, “ It is only the pure soul that 
will perceive purity ; the noble soul, nobility ; the beautiful 
soul, beauty, whether in earth or in heaven itself.” It is as 
an aid to this self-culture of the perceptive faculties that we 
have written — culture which enhances the value even of the 
useful by making it subsidiary to the adornment, exhilara- 
tion, and delight of our own hearts and the hearts of others, 
by engaging us consciously in refining endeavours to make 
our personal daily life and its surroundings, as far as leisure,, 
power, and means permit, as full of beauty and of decora- 
tive taste as the appliances within our reach can make it. 
Art is good in itself as a joy, and as a crfcure it elevates 
men and nations. It reproduces, as far as human effort 
may, the glory and beauty of the exquisite forms, scenes, 
and suggestions of this perishable life by the power and 
for the purposes of the imperishable spirit ; and it realizes 
in the sensible world, in type and symbol, the ideas of the 
supersensible universe, and brings them within the appre- 
ciating reach of those who, by being taught to admire, are 
brought to love. 
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JAMES VI. AN© I. — OHAELBS I. — THE COMMONWEALTH—THE 
PROTESTANTS — CHARLES II.' — JAMES II. — THE REVOLUTION 
— WILLIAM HI. AN© MARY II. — ANNE, FIRST SOVEREION OF 
‘ GREAT BRITAIN AN© IRELAN©. 

On Thursday morning, 24th March, 1603, James VI. of 
Scotland was proclaimed Elizabeth's heir and successor—- 
James I., king of England, Scotland, Ireland, and France; 
and on Saturday night, in the Palace of Holyrood, that 
sovereign received from Sir Robert Carey, the youngest son 
of Lord Hunsdon, ‘Hhe blue ring” which James had given 
to Carey’s sister, Lady Scrope, to be used as a secret token 
of his accession, by Elizabeth’s demise, to the throne of the 
island empire. The Scottish king was then thirty-seven, and 
had worn the circlet of sovereignty since he had been a year 
old. On the 28th ofiScial notice reached him, and announced 
the joy of the English and their impatience to see their king. 
Having appointed the Earl of Mar guardian of Henry, prince j 
of Wales, Sir Alexander Seton of Prince Charles, the Earl 
of Linlithgow of Princess Elizabeth, and placed the govern- 
ment in the hands of the Privy Council, James arranged to 
leave his queen and children to follow him at their con- 
venience, while he went at once to his new kingdom. On 
Sunday, 3rd April, he attended divine service in St. Giles’s, 
and after sermon delivered a valedictory address to the people 
of Edinburgh, assuring them of his undiminished love. He 
was met by the Privy Council at Theobald’s, Hertfordshire, 
entered London 6th May, and was crowned at Westminster 
25th July. The Howards, and some others who had suffered 
in his royal mother’s cause, were restored to their titles 
and estates, and an alliance was agreed upon between James 
and Henry IV. of France; Sir Robert Cecil was confirmed in 
the position he had held under Elizabeth as secretary of 
, state, and was subsequently made Earl of Salisbury. 

As James was a Scotsman and a Protestant, we need 
scarcely wonder that conspiracies were formed. Of these one 
was called the “ Main” and the other the “ Bye,” being re- 
spectively chief and subsidiary plots. In the former, Sir 
Walter Baleigh, Lord Cohham, Sir George Brooke, and two 
others, were concerned. It had for its object the placing of 
Arabella Stuart, the king’s cousin, on the throne with Spanish 
help. Sentence of death was passed, and all, except Raleigh, 
who was detained thirteen years in the Tower, were executed. 
Arabella Stuart was also imprisoned in the same keep, and 
died insane in 1615. The latter was planned to seize the king, 
to compel the dismissal of Cecil, and to procure a declaration 
of toleration alike for Catholic and Puritan opinion. Sir J. 
Markham and Lord Grey were implicated in it and suffered 
for it A conference at Hampton Court was held from the 
14th to the 16th January, under the presidency of the king, 
to inquire what, if any, ecclesiastical changes were requisite. 
The chief bishops and the leading Puritan ministers attended. 
James — not like those who looked on him as ‘‘God’s silly 
vassal ” — expressed his dislike of the Puritan sect He would 
have the rules and orders of the church observed without 
relaxation. The Authorized Version of the Scriptures was 
one result of this conference, and a proclamation commanding 
all Jesuits and Seminarists to quit the realm was another. 

James’s first Parliament met 19th March, 1604. He ex- 
pressed attachment to the church, and dislike both of Puri- 
tanism and Catholicism. His title as King of Great Britain | 
was recognized and confirmed, tonnage and poundage were 
granted for life, witchcraft was declared felony, the penal 
statdtes against Romanists were re-enacted, and the Com- 
mons asserted that their privileges as a House were held not 
of grace but of right James withdrew himself from the 
confederation with Holland, and made peace with Spain and 
Austria. But as king and Commons combined to inflict 
. penalties on professors of their faith, some Catholics formed 
a stem resolve to rid themselves of both. Robert Catesby, 
the originator of the plot, communicated it to Thomas Winter, 
a Gloucestershire gentleman, John Wright and his brother- 
in-law Thomas Percy, related to the NorthumherbndSi They 
joined to themselves Guido or Guy Fawkes, a York^ireman 
recently converted to Romanism, and formerly a soldier in 


the Spanish army in the Netherlands. Henry Garnet, chief 
of the Jesuits in Britain, administered an oath of secrecy to 
them, and they took the Holy Sacrament in fellowship. Other 
confederates were admitted, and in May they commenced 
their preparations. Parliament was to meet 5th November, 
1605. Under the Parliament House they placed thirty-six 
barrels of gunpowder, covered with coals and wood. Fawkes 
had been told off to apply the match, and was all ready to do 
his nefarious work. But Lord Monteagle, a Catholic peer 
got a letter from his brother-in-law, Tresham, one of the 
band, warning him not to take his place among the members, 
for “ they shall receive a terrible blow this Parliament, and 
yet they shall not see who hurts them.” This he laid before 
the Council. James perceived “gunpowder” in it. The 
vaults were searched, Fawkes was arrested, avowed his de- 
sign, and racked till he betrayed his accomplices. They had 
assembled in Warwickshire, intending to seize and proclaim 
the king’s daughter as Elizabeth IL, and to govern in her 
name. Catesby, the Wrights, and Percy were slain by the 
soldiery sent to arrest them. Tresham expired a prisoner in 
the Tower. The others were tried, condemned, and executed. 
Garnet was taken, and after an able defence died on the 
scaffold. Penal laws of greater severity were passed against 
Catholicism in England and Scotland. Efforts, were made to 
secure the adoption of Episcopacy in the latter country, where 
the old line of bishops had become extinct by the death, in 
France, of James Beaton, archbishop of Glasgow. A legisla- 
tive union between England and Scotland, supported by 
Lord Bacon but opposed by Sir Edward Coke, was rejected 
by Parliament. 

James was anxious to keep on fair terms with Spain, and 
though the Gunpowder Plot had re-excited, along with dislike 
for Catholicism, the old antipathy to Spain, he regarded an 
alliance with that power as one which would be useful in 
preventing any outbreak of war in Europe. Not only did 
he offer by treaty to aid Philip IV. in preserving peace, but 
proposed, by the marriage of his son with the Infanta Maria 
Alethea, to unite the political interests of the two lands. He 
wanted money and foreign support, and thought both would 
be gained by this plan. Spain was willing to intrigue and 
inveigle but not to provide either. James had renewed the 
charter of the East India Company ; introduced a “ planta- 
tion” of Scottish and English settlers upon the forfeited 
estates in Ulster — having abolished tenure by tanistry and 
gavelkind; and had taken into favour Robert Carr, creating 
him Viscount Rochester (and afterwards Earl of Somerset). 
His pecuniary difficulties led him to levy “impositions.” These 
were resisted, and the king, deeply in debt, with a heavy 
deficit before him, dissolved his first Parliament m;i61I 
He instituted the order of Baronets, and sold the dignity. 
Prince Henry, the darling of the people, died 6th November, 
1612— some said by poison administered by Carr with the 
knowledge of the Mng, who was afraid that “he might be 
ready for the crown before he was willing to part with it” 
Carr, who had been suspected of having privily rid himself 
of an enemy in Sir Robert Cecil, and had since married the 
ffivorced wife of the Earl of Essex, was subsequently dis- 
graced for participation, at the instigation of the countess, 
in the murder of Sir Thomas Overbury, for reproving their 
misdemeanours ; and George Villiers (afterwards Duke of 
BucMngham) became favourite in his stead. In 1613 the 
Princess Elizabeth was married to Frederick V,, the. Elector 
Palatine, whose anxiety to obtain the crown of Bohemia led 
to the loss of his own throne, and originated the Thirty 
Years’ War (1618-48). A second (known as “the Addled”) 
Parliament met, 5th April, 1614, and was dissolved, 
June, before a single measure had been passed,, because it 
attempted to limit the power of the king, who believed that 
both by birth and divine right he was authorized to rule. 
The Commons refused supplies, and several members of the 
House were imprisoned. James had recourse to forced loans 
called hme^oleTices — a means of raising supplies used by 
Edward IV. but declared against in Magna Charta— and 
the Star Chamber fined Oliver St. John £5000 for resisting 
the unlawful levy. In 1617 James visited Scotland, restored 
Episcopacy, and banished or imprisoned those who main- 
tained the rights and privileges of the Presbyterian church. 
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Sir Walter Raleigh — who had taken part in many an 
expedition against Spain, had taken a decided position 
against making peace with that pertinacious enemy of Eng- 
land, proposed, without expense to the king, to land and 
lead a force of 2000 men in Spain, and warned the Due de 
Sully that the object of Philip III. in his dealings with 
James was to act against France and the Netherlands — was, 
on a charge of having in politics “an English face hut a 
Spanish heart,” sent to the Tower, 16th December, 1604. 
Here he made it his prison pastime to compose for Prince 
Henry a “ History of the World,” to show him the provi- 
dential government of events. After that prince’s death the 
first part was published, 1614, but it was never completed 
Knowing James’s pecuniary straits, Raleigh, having paid 
£1500 to Villiers to procure freedom, moved Sir Ralph Win- 
wood to lay before the king a scheme for the colonization of 
Guiana — suggesting that a gold mine therein would soon refill 
the royal treasury. On 26th August, 1616, a Commission 
(though unaccompanied by a pardon) was issued empowering 
Raleigh to act “ as the king’s lieutenant-general by land or 
sea ” in leading that enterprise and settling that new coun- 
try, of which, twenty years before, he had taken possession in 
Elizabeth’s name. James stipulated — lest England should 
be embroiled— -that he should go near no Spanish territory 
or injure any Spaniard, or his head should pay the forfeit. 
Off he hied to the Orinoco, In seeking for the mine, an 
expedition, undertaken while Raleigh was ill of a severe 
calenture (fever), was attacked by the Spaniards of St, 
Thomas town, who had been prepared by secret information 
from England for their arrival The adventurer’s son, Walter, 
was shot; Captain Keymis, the leader of the company, com- 
mitted suicide; and Raleigh was compelled to return with- 
out so much gold ore as should have satisfied the king 
that he “ had propounded no vain thing.” By this time the 
Spanish match between Charles and the Infanta was afoot, 
and nearest to James’s heart. Every other consideration 
must yield to this. His disappointment at Raleigh’s return 
empty-handed in his sore need, and Gondomar’s demand for 
condign punishment, whetted the king’s rage against the 
man who — though the scourge of Spain and England’s most 
capable surviving admiral— had circulated “Reasons why the 
King of Scots is unacceptable to the People of England,” 
and defended Elizabeth’s not* nominating a successor. On 
Raleigh’s arrival he was arrested, imprisoned, and brought, 
28 th October, 1618, before Chief- Justice Yelverton, who 
granted execution of the old sentence, and directed the 
warrant to be put in charge of Lord Chancellor Bacon. Next 
day — after saying to the sheriff, when feeling the edge of 
the axe, “ It is a sharp medicine, but it cures all sorrows ” 
— this renowned Englishman was executed in Old Palace 
Yard, and buried in the chancel of St. Margaret’s Church. 

But this Spanish business, after all, came to naught, for it 
meant menace to British Protestantism. Hence the people 
opposed the Spanish match. War broke out in Bohemia, 
wMch bordered on the Palatinate. The German Protestant 
princes chose Frederick for their leader, and Ferdinand 
called on the Catholic princes to unseat the usurper. Eng- 
land favoured Frederick, but James still longed for Spanish 
gold and help, and left his son-in-law unaided. Sir Horace 
Yqw led a troop of English volunteers to fight for Frederick, 
but a Spanish force seized the Palatinate, and on the White 
Hill, at the battle of Prague, put to rout the followers of 
Frederick, 8th November, 1620. James then called his 
third Parliament, and asked supplies that he might negotiate 
with the sinews of war in his possession. Its members 
cautiously granted him small temporary supplies. Both 
King and Commons were out of humour. The latter resisted 
monopolies, and James yielded unwillingly. They complained 
against the sale of place and dignity, asserting that no mode 
of gaming supplies was vaM unless duly authorized by 
them. Bacon, who had been made in 1619 Lord Chancellor 
smd Yiscount St. Albans, and was thought to be the king’s 
adviser, was impeached, and found guilty of taking money 
. from those whose suits were undecided. It was not sought 
to show that he had been influenced to give “corrupted 
judgment,” but he was heavily fined, degraded, and imprisoned, 
16^1, and died in 1626. Further than this, the Commons 


objected to the king’s favour for Spain and neglect of Pro- 
testant interests. He forbade them to meddle with affairs 
of state. They claimed the right of free speech; he affirmed 
they had that right only of the grace and permission of 
former sovereigns and himself. They protested in their jour- 
nals “that the liberties, franchises, and jurisdictions of 
Parliament are the ancient and undoubted birthright of the 
subjects of England,” 18th December, 1621, and next day 
the king, saying “he would govern the common- weal, but not 
by the common will,” tore the entry from the book, ffissolved 
Parliament, and punished Lords Oxford and Southampton, 
Sir Edward Coke, John Pym, and others. In accordance 
with a secret treaty, Prince Charles and the Earl of Bucking- 
ham set out to visit the Infanta. But in passing through 
Paris Charles was mightily taken with Henrietta Maria, 
daughter of Henry IV., and sister of Louis XIII. When 
the pair, who travelled as John and Thomas Smith, appeared 
in Madrid, March, 1623, they outraged Spanish notions of 
decorum, and the match was broken off. England rejoiced, 
and James (19th February, 1624) called a fourth Parliament, 
when, as Buckingham suggested, people were “ in the giving 
mood.” It granted £360,000 for the war declared against 
Spain and Austria, 10th March, impeached the Earl of 
Middlesex, lord treasurer, for bribery, and took Dr. Mon- 
tagu, the king’s chaplain, to task for preaching the doctrine 
of “ divine right,” when James suddenly prorogued it, 29th 
May. It was not summoned again. A treaty for the 
marriage of Charles, Prince of Wales, and Henrietta Maria 
was signed 12th November. Contrary to James’s undertaking 
with the country, it contained provisions favourable to Catho- 
licism. The king, afraid to meet the Commons, found him- 
self with an expensive war on his hands and quite under 
the power of France. Money he could not get, and yet it 
was wanted for the Netherlands, for Denmark, and for fitting 
out an English fleet to sail against Spain. A joint expedi- 
tion of 30,000 men had been agreed to be sent by England 
and France — under Ernst, count Mansfeldt, a German sol- 
dier whose sword was his whole estate — for the regaining of 
Frederick’s lost principality. England was to furnish 12,000 
men. These assembled at Dover and were taken to Holland 
in the winter time, but had neither provisions nor money. 
Frost set in, and cold and want produced disease. In a 
short time 9000 were incapable or dead. The whole plan 
collapsed, and the Palatinate was not regained till, by the 
Peace of Westphalia (or Munster), 24th October, 1648, it 
was restored by Austria to Frederick’s son and namesake. 
James, who had, with reluctance and hesitancy, followed 
Buckingham’s advice to this disastrous issue, was early in 
1625 residing at St. Theobald’s. Overtaken there with an 
ague, he died, 27th March, having been twenty-two years 
king of England. He was buried in Henry YIL’s Chapel, 
Westminster, where he had raised monuments over the 
remains of Mary his mother, and Elizabeth his grand-aunt— 
but where no monument was raised for him. 

James was shrewd, though pedantic and self-opinioned. 
He had been trained amid controversy and religious conten- 
tion, and had been flattered and be-fooled by “politicians.” 
His life had been passed among intrigues and false-seeming. 
He was wary and selfish, and carried the dogmatism of the 
divine into the arena of public life. But he did not under- 
stand the people over whom he reigned, nor did he appreciate 
the changed circumstances of an age which had been taught 
by the poetry of Shakespeare, the philosophy of Bacon, the 
theology of Cranmer, Hooker, and Browne, the history of 
Foxe’s Martyrs, and Holinshed’s Chronicles, and which 
sought to realize a “Utopia” better than More’s — ^by be- 
coming “ a nation serving God.” 

True kingcraft consists not in accomplkhing the soverdgn’s 
will despite the people, but in shaping a policy with which 
the people sympathize, and carrying it out boldly and honestly. 
Britain was now before all things Protestant Protestantism 
seemed to be crushed, persecuted, and doomed to defeat 
everywhere, yet the kings of Britain were forming alliances, 
political and matrimonial, with those who had stricken the 
heaviest blows against fredom of conscience. The nation 
upon whose scroll of fame the defeat of the Armada had been 
written, disliked to be “ unequally yoked” with riiat Spain 
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which was but the secular arm of the Pope, and any union 
of political interests with Catholic France appeared treason 
to the King of Kings. The people had readily therefore 
granted subsidies for the war against Spain and in favour of 
the Elector Palatine, but when they found it was entered 
upon rather to gratify the rage of Buckingham than to secure 
the rights of their fellow-religionists, they resented the in- 
trigue and resisted the impositions the war required. Charles 
I. had been taught the divine right of kings to ill advantage. 
Both James and Buckingham had led him to believe that 
‘‘ the end justifies the means,” and the war against Spain had 
been inaugurated upon a specious perversion of truth — a 
statement that the Spanish match had been broken off be- 
cause the prince would not become a Catholic. James’s 
reign had been a long-continued contention that the duty of 
Parliament was submissively to vote supplies and to carry out 
the sovereign’s plans. This had intensified the determination 
of Parliament to maintain that the new king should (1) acknow- 
ledge that the duly enacted laws of the land set limits to the 
prerogatives of the Grown, and (2) consent that the Commons, 
as the guardians of the liberties of the people, should have the 
right of free speech on all public concerns. 

Such was the strained state of feeling between Crown and 
Commons when Charles 1. came to the throne. The king 
immediately espoused, by proxy, Henrietta Maria, daughter 
of Henry of Havarre, and sister of Louis XIIL, 1st May, 
1625. She arrived at Canterbury, 13th June, and there the 
marriage contract was consummated On 18th June the first 
Parliament assembled in London, but owing to the plague, 
then ranging, its members were anxious to adjourn speefily, 
and only proposed temporary measures — the granting of two 
immediate subsidies of £200,000, and of tonnage and pound- 
age for a year. Charles construed this into an insult, and 
Buckingham, anxious to induce a rupture as an excuse for a 
dissolution, summoned them to meet again at Oxford in a 
fortnight’s time. They met, but with resentment and sus- 
picion brooding in their hearts. When Charles presented the 
question, “What shall we do for money for these wars?” 
they demanded redress of grievances, and he indignantly 
dissolved the House. He then raised money on forced loans, 
and sent a fleet to blockade Rochelle. The sailors de- 
clared they would rather hang or drown than fight against 
their feUow-Protestants, and the king wrote authorizing 
Pennington to compel obedience “even unto the sinking of 
the ships.” The crews deserted, and the ships were manned 
by Louis XIIL’s recruits. A fleet of ninety vessels was 
fitted out to sail against Spain, in the hope that Spanish gold 
might replenish his empty exchequer. Buckingham, though 
Lord Admiral, sent Sir Edward Cecil (Viscount Wimbleton) 
on this hopeless errand, and without having faced a foe or 
procured a prize, the expedition returned in disgrace. 

In 1628 Charles convened a second Parliament. The 
country was then getting divided into (1) those who supported 
the king’s authority and (2) those who upheld constitutional | 
government. Charles took great care to gain a Parliament 
favourable to his veiws, but the Commons would only grant 
subsidies on getting their grievances redressed. Charles re- 
fused. The commons impeached Buckingham for mono- 
polizing the most lucrative oflices of state, seizing a French 
ship on his own account, extorting £10,000 from the East 
India Company, and taking the English to fight against 
Rochelle. The king, to save Ms favourite, dissolved Parlia- 
ment: By forced loans and the pawning of the crown jewels 
and plate, money was raised, and Buckingham was sent in 
person to aid the Protestants of Rochelle. He was unsuccess- 
ful, and Charles was unwillingly compelled to call a third Par- 
liament. It voted five subsidies, provided the five provisions 
of their Petition of Rights were granted — (1) that no forced 
loans should be exacted, (2) that no one should be imprisoned 
for refusing forced loans, (3) that Habeas corpus should be 
respected, (4) that billeting of soldiers in private houses 
should be disallowed, and (5) that martial law should not be 
exercised. He assented, but did not consent, and evaded as 
far as possible every one of its provisions. Buckingham, 
while preparing for a fresh expedition to Rochelle, was assas- 
iffinated by John Felton, 23rd August, 1628. 

Charles selected as Ms chief advisers Archbishop Laud 


and Sir Thomas Wentworth — the former bent on securing 
uniformity, if unity could not be had, in the church, and the 
latter resolved on maintaining the supreme dominion of the 
king. Parliament met in 1629. It complained of ilegal 
taxation, the increase of popery, and the favour shown to 
Arminianism. Sir John Eliot proposed that those who had 
suffered illegal distraints should be compensated, and the 
distrainers punished. Charles refused, while Eliot persisted. 
Finch, the Speaker, was held in the chair till the resolutions 
were passed which the popular party proposed. The king 
dissolved Parliament, and imprisoned and fined several of its 
members. Eliot died as a prisoner. Charles dispensed with 
Parliament for the next eleven years. Many old feudal but 
unlawful taxes were raised, and fines, confiscations, and extor- 
tions were enforced. Ship-money, which was originally a 
coast- town tax, was extended to inland property, and John 
Hampden refused to pay. By a majority of one Hampden 
lost his cause, and he, Cromwell, and many others resolved 
to leave the land where such injustice was possible, but Charles 
would not — although they had actually taken ship— allow 
them to quit England. 

Wentworth had managed to make Charles absolute in 
Scotland by intense tyranny ; but when Laud suggested, 
Wentworth seconded, and Charles decreed that in 1637 
Scotland should employ in its churches a new liturgy, North 
Britain rose in rage. Jenny Geddes, in the Church of St. 
Giles, threw her stool at the ofldciating Bean, refusing to 
allow prayers to be read in her hearing. The uproar spread, 
Edinburgh stood to the opposition, and Scotland in general 
rejoiced in the Edinburgh movement. Charles persisted, 
Scotland resisted, and a National Covenant was in 1638 
adopted to maintain religious independence. The Scots 
placed themselves under General Bavid Lesley, who had 
distinguished himself in the German wars. Charles advanced 
in anger to the Scottish Borders in 1639, but his exchequer 
was empty and his troops unwilling to fight. A treaty, re- 
ferring Scotland’s ecclesiastical affairs to a new Assembly 
and Parliament, was concluded. Wentworth, who was created 
Earl of Strafford, had been; — highhandedly, yet beneficially in 
many things — ruling Ireland with a rod of iron, but was now 
recalled from his task there to advise with Charles, for the 
Scots interpreted the treaty one way and the king another. 
He counselled the calling of a new Parliament, and in 1640 
one met ; but instead of being ready to rush to war with the 
Scots, the Commons wished Charles to agree to govern better, 
and to make peace with his Presbyterian subjects. In three 
weeks the “Short” Parliament was dissolved. The Scots 
crossed the Tweed, overran and occupied the north of Eng- 
land, and at Newburn, near Newcastle, defeated the king’s 
troops, driving the “pepper” army before them out of Burham, 
and he was compelled to buy a peace. Hence the “ Long ” 
Parliament was called, and assembled in November, 1640. 
It went to work roundly, setting free those who had been 
imprisoned for political offences, and impeaching the king’s 
advisers. Strafford was arraigned under a bill of attainder, 
and condemned for having “ arrogated an authority beyond 
what the Crown had ever lawfully enjoyed.” With much 
reluctance, Charles—who had promised never to do so— signed 
his death-warrant, and he was beheaded 12th May, 1641. 
Laud was accused of treason, and committed to the Tower, 
18th Becember, 1640, and here, during a long imprisonment, 
he wrote a full and on the whole faithful account of the 
troubles and trials of Ms personal, ecclesiastical, and political 
life. He was charged with high treason, and defended him- 
self with courage and ability. The judges indicated that no 
legal treason had been proved, and Parliament, by a tyran- 
nical abuse of power, issued an ordinance for his execution, 
which took place 16th January, 1645, Soon afterwards 
Episcopacy was abolished, the Presbyterian Birectory super- 
seded the liturgy, and the clergy who refused to conform to 
the new order of things were ejected from their livings. 

Early in 1641 an Act was passed (1) to prevent any 
Parliament from sitting for more than three years or (2) 
more than three years elapsing without the assembling of a 
Parliament, and (3) that no Parliament should, without 
its own consent, be adjourned or dissolved in less than 
fifty days, dating from the opening of thi 
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Do a rumour of an army plot for the release of Strafford 
and the destruction of his enemies, Charles, heart-sick, 
had assented to a bill depriving himself of the right to 
dissolve Parliament without its own consent, 10th May, 
1641. No strong difference of opinion prevailed among 
the Parliamentary party till after the publication of the 
“Grand Eemonstrance on the State of the Nation” pre- 
sented to the king. The more moderate members opposed 
this, and had Charles prudently engaged then to rule in a 
constitutional way he would have gathered a majority around 
Mm. But he was imperious and ill-advised, and when the 
attorney-general, in the House of Lords, charged Lord Kim- 
bolton (afterwards Earl of Manchester), and Hampden, 
Pym, Hollis, Haselrig, and Strode with high treason, and 
Charles went in person to the House of Commons to demand 
delivery to him of its accused members, he became Mghly 
unpopular. The Commons, concluding tliat he really intended 
to crush the liberty of Parliament and the people, demanded 
that he should denude himself of Ms royal prerogative as 
supreme commander of the army, put in their hands the 
fortified places in the kingdom and the charge of the militia 
■ — which was then the only authorized British army. This 
overt attempt to usurp a king’s authority, Charles haughtily 
refused, and left London — never to return to it till he was led 
there as a prisoner, not to the throne but to the block. 

It would be impossible to give details of the diverse incidents 
of the several battles fought in the Civil War. We shall present 
in chronicle-form the main matters — date, place, commanders, 
and results : — 23rd October, 1642 ; Edgehill. Charles I., 
Prince Eupert, and Eobert Bertie, earl of Lindsey, with an 
army 12,000 strong, met Essex with 10,000 men on the edge of 
that table-land in the north of Oxfordshire which looks down 
on the levels of Warwick. The king fired the first piece of 
artillery; Lindsey, as general-in-chief, led the king’s centre; 
Rupert, as lieutenant-general of the horse, was on the right, 
and Colonel Wilmot on the left. Essex commanded his 
centre; the left and right wings were routed. The Earl of 
Lindsey was mortally wounded. The battle was indecisive. 
The king retired into Oxfordshire. Essex, leaving War- 
wick, proceeded to London. A party placed by Mm under 
Colonel Denzil HoUis to protect the way to the Metropolis, 
was, pending a proposed treaty, attacked by Prince Eupert 
from Colnbrook, and defeated, i2th November, 1642. Two 
days afterwards 24,000 men appeared for the Parliament on 
Turnham Green, but Essex remained on the defensive, and 
abstained from attacking the Eoyalists. In the spring of 
1643 the queen brought over from Holland, in four foreign 
ships, a force she had raised there. This act of invasion 
greatly exasperated the people. Parliament proposed to 
come to terms, but Charles vacillated, and at length Essex 
marched to besiege Beading, which had been fortified in the 
king’s favour. In ten days it capitulated, 27th April, 1643. 
Sir Ealph Hopton — who in Charles’s interest gained a victory, 
19th January, 1643, over Euthven, the governor of Plymouth, 
who held it for the Parliament — inflicted a severe defeat on 
the Parliamentary forces led by Henry Grey, earl of Stamford, 
and General Studleigh, at Stratton (in Cornwall), 14th May. 
Seven days afterwards, however, Sir Thomas Fairfax, with 
1100 men, overcame 3000 Eoyalists under General George 
Goring at the storming of Wakefield. On 14th June Prince 
Eupert was successful in a skirmish with two regiments of 
Essex’s forces, on Chalgrove field, near Oxford, where John 
Hampden received a mortal wound, of which he died a week 
afterwards. William Cavendish, marquis of Newcastle, on 
30th June, put the insurgent army, commanded by Lord 
(Ferdinand) Fairfax, to rout at Atherton Moor, near Brad- 
ford, in Yorkshire. Sir William Waller (brother of the poet 
Edmund Waller) who had distinguished Mmseif in the western 
and southern counties, lost his prestige on being partially 
defeated by Prince Maurice, 5th July, at Lansdown, near 
Bath, and wholly by Lord Henry Wilmot, 13th July, at 
Eoundway Down, near Devizes. The royal cause was still 
further successful on 27th July by the surrender to Prince 
Eupert of the seaport city of Bristol. On the next day, 
however, the tide of war was turned, when Colonel Oliver 
Cromwell defeated General Cavendish— who was slain in the 
encounter — ^at Gainsborough, Lincolnshire, Cliarles pro- 
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ceeded from Oxford to Gloucester, which was garrisoned 
under General Edward Massey with 1500 men. From 10th 
August, when the king summoned it to surrender, till 6th 
September that city was defended with matchless bravery. 
By forced marches, Essex made his way from London towards 
Gloucester, the king’s army relinquished the siege, and the 
city was relieved. Essex, on his return, was, on the way to 
Beading, attacked by Prince Eupert, and Cavaliers and Bound- 
heads had a sharp skirmish for some hours together. He 
halted at Hungerford. The king, managing to reach New- 
bury in Berks before him, intercepted Ms progress towards 
London, 19th September, and next day, the earl having 
encamped on Big^s Hill, battle was waged. Courage of the 
Mghest order animated both armies, and, regretted by all 
parties, Robert Dormer, earl of Carnarvon, the Earl of Sun- 
derlan4 Lucius Carey, and Lord Falkland, among the Eoyalists, 
perished, but victory attended the Earl of Essex. A Eoyalist 
rout took place at Winceby, near Horncastle, Lincolnshire, 
where Edward Montague, earl of Manchester, and Cromwell 
defeated Sir John Henderson, 11th October. In Ms straits 
the king recalled his English regiments from Ireland. These, 
under the command of Sir John Byron, besieged Nantwich, 
ChesMre. Sir Thomas Fairfax hastened to the aid of the 
town, and on 25th January, 1644, totally defeated the Anglo- 
Irish — ^many of whom actually recruited the Parliamentary 
forces. He also totally routed the Cavalier forces under 
Colonel Bellasis at Selby, in Yorkshire, on 11th April. Sir 
William Waller retrieved his reputation at Cheryton Down, 
near Alresford, in Hampshire, by overcoming Sir Ralph 
Hopton, 29th March, but was, when attacked by Charles I. 
and Thomas Wentworth (Lord Cleveland) at Copredy Bridge, 
Oxford, unable to resist repulse. Now difliculties tliickened. 
The Scots had engaged in a Solemn League and Covenant 
to extirpate popery and prelacy. Sir Henry Vane, ‘‘ young 
in years but in sage counsel old,” on the part of the Parlia- 
ment, entered into a treaty of alliance on this understanding. 
To this, on 25th September, 1643, at St. Margarets, the 
Presbyterian Parliament of England swore fidelity, and there- 
fore, on 19th January, 1644, Alexander Lesley entered Eng- 
land with a Scottish army. He marched on Newcastle and 
summoned it to surrender. The governor and garrison 
refused, and being straitened for supplies, the Scots resolved 
on passing further south. Essex and Waller, it had been 
arranged, should blockade Charles in Oxford; Manchester 
and Fairfax were to join the Scots in investing York, Prince 
Eupert marched 20,000 men to the aid of the besieged Earl 
of Newcastle, who commanded the army in the north, York 
being thus re-provisioned and strengthened, the prince on 
2Dd July resolved to fight. The Parliamentarians extended 
their forces from Marston to Toekwith; the Cavaliers occupied 
the moor. Eupert burst upon the right wing, chased and 
slaughtered the Scottish army, and left the two centres to 
fight with the strenuous valour of men in earnest. In his 
absence Fairfax and Cromwell charged among them, and 
rout and ruin betook the Cavaliers. Newcastle rushed to 
Scarborough and fled to the Continent. Eupert made off to 
Chester. The Roundheads took 1500 prisoners, 100 banners, 
and all the artillery; more than 4000 fell on the field, and thus 
the northern half of the kingdom was reft from Charles’s rule. 

The queen, who had gone to Exeter in April, gave birth to 
a princess there during the time it was besieged by Essex. 
Charles, eager to raise the siege, marched westward. Mean- 
wMle the queen fled to Falmouth and thence to E'rance, and 
never saw Charles again. Essex was driven into Cornwall, 
where the Eoyalists cooped Mm up and almost forced him 
into capitulation. This he avoided by leaving Skippon in 
command and hastening to London. Thither ClSaries resolved 
to proceed, but three armies were called out to defend the 
capital. Essex, Manchester, and Waller were in command. 
Some differences had arisen between the Presbyterians and 
the Independents, and Manchester and Cromwell encountered 
the king at Newbury, where both parties a second time 
made hot contest, 27th October, 1644, though without decisive 
results. Meantime — to make reprisals against the Scots for 
their invasion of England, and to aid his sovereign — James 
Graham, marquis of Montrose, took arms against the Cove- 
nanters, who, though led by Lord Elcho, were completely 
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defeated in an engagement at Tippermmr, near Perth, 1st 
September, 1644. Lord Burleigh also, ten days subsequently, 
suffered a reverse at Aberdeen, and defeats were inflicted on 
the Covenanters successively at Inverlochy, in Inverness-shire, 
when led by Archibald Campbell, marquis of Argyle, 2nd 
February, 1646; at Auldearn, under General Hurry, 9th 
May; at Alford, Aberdeen, under General Baillie, 2nd July; 
and more disastrously, under the same leader, on 19th 
August, at Kilsyth, Stirlingshire, when 5000 were slain in 
the subsequent pursuit, and Montrose became master of 
Scotland till General Lesley, hearing of his intention to pour 
this victorious army into England in the king’s behalf, hurried 
into Scotland, and on 13th September surprised Montrose at 
Philiphaugh before he had time to form his line of battle, 
and wrested from him the fruit of his six previous victories. 
Before this had happened, Charles had taken Leicester by 
storm, and Taunton had been besieged by the Royalists. 
Fairfax, while encircling Oxford with his troops, was com- 
manded to follow the king. He had reached Hall House, 
near Harborough, when Fairfax and Cromwell came upon the 
rear of his army near Naseby. On 14th June, on the table- 
ground of Broad Moor, Grown and Commons encountered, 
with the result, as Cromwell reports, that ‘‘ after three hours’ 
fight, very doubtful,” they “ at last routed his (the king’s) 
army, killed and took about 6000,” and in addition seized 
among the spoil Charles’s cabinet. The secret intrigues re- 
vealed by its contents did more than a dozen defeats to 
destroy sympathy with the royal cause. Naseby practically 
closed the first civil war. Fairfax defeated the Royalists 
under Lord George Goring at Langport, in Somersetshire, 
10th July, 1645; Bridgewater capitifiated to him on the 23rd, 
and after a long investment Bristol was taken by storm 11th 
September. Colonel Poyntz, pursuing Charles— then making 
his way to join Montrose in Scotland — came on the rear- 
guard of his forces on Rowton Heath, near Chester. Sir 
Marmaduke Langdale promptly turned and fought, but was 
defeated. This, however, gave Charles the chance of escaping 
to Denbigh Castle, whence he went to Newark, where, after 
a fierce scene of mutual recrimination, Prince Rupert and his 
brother Maurice left the king’s service. Charles then sought 
refuge in Scotland, and from 6th May, 1646, to 30th June, 

1647, he was under their protection. On the latter date the 
Scots, under treaty, marched from Newcastle, leaving Charles 
in the hands of nine commissioners from the Commons, who 
removed him to Holmby House in Nottinghamshire. Here 
he remained, while various political intrigues were carried on, 
from 16th February to 2nd June, when Cornet Joyce removed 
him to Eoyston, and he was thereafter retained under the 
surveillance of the army. Many endeavours in the way of con- 
ciliation were made, and Charles was allowed to reside in 
Hampton Court Palace. Thence he escaped to Carisbrook 
Castle, where also much political mediation went on, and while 
he was there the Commons resolved to “ settle the common- 
wealth without the king.” At daybreak, 30tb November, 

1648, Charles was taken from Hurst Castle to Windsor. On 
the day of his arrival there it was resolved that he should be 
brought to trial. On 2nd January, 1649, the Commons declared 
that in making war against the Parliament Charles had been 
guilty of high treason, and appointed a Mgh court of 150 
commissioners to try him. On 19th January he was lodged 
in St. James’s Palace, and next day the court was held at 
Westminster Hall, 69 members being present, with John Brad- 
shaw as president. Charles refused to plead. On the 27th 
the king, being brought in, was informed by Bradshaw that 
the court had agreed on the sentence. This was read, ^Hhat 
his head should be severed from his body.” The king desired 

, , to speak, but was not permitted. Sentence of execution was 
signed by John Bradshaw, Thomas Grey, Oliver Cromwell, 
and fifty-six others on the 29th, and on the 30th Charles left 
St James’s surrounded by soldiers for a scaffold raised before 
the Banqueting House of Whitehall. Nearly three hours he 
passed in prayer, partook of the sacrament, and went forth to 
Ota To the crowd he declared that the people mistook the 


upon the block and stretching out his arms as a sign that he 
was ready, the masked headsman struck a single blow, and afi 
was over. With a shudder and a groan the assembly saw 
the end of him who 


“ Nothing common did or mean 
Upon that memorable scene.” 


As a man Charles was affable, temperate, amd religiously in- 
clined, of cultured understanding and good taste; but as a 
monarchhe was unscrupulously insincere, neither just, generous, 
nor constitutional Lord Clarendon calls Mm “ the wortMest 












Westminster Hall. 


re of government, for people are free under government 
iy being sharers in it, but by the* right administration of 
aws of a r^m. ' To Bishop Juxpn, Cfiiarles . handed his 
: and gave his order of St. George, then laying his head 




gentleman, the best master, the best friend, the best husband* 
the best father, and the best Christian that the age in which 
he lived produced,” and Lord Macaulay censures the political 
and religious zealots who had so contrived their revenge, 
that the very man whose whole life had been a series of 
attacks upon the liberties of England, now seemed to die a 
martyr in the cause of these liberties.” While “ Icon Basilik5 ” 
and “ Iconoclastes ” survive, controversy regarding the life, 
character, and death of Charles I. is likely to continue. 

After the “martyrdom” of Charles I. the Rump Parliament 
— which, in order to secure the condemnation of the king, 
had been, by Cromwell’s orders, cleared of ail doubtful and 
moderate members by “Pride’s Purge,” 6tb December, 1648 — 
forming now but a remnant or fag-end of what the Commons 
House had been, declaring that a House of Lords was “useless 
and ^ngerous,” and that goverment by a king or single 
person was “ unnecessary, burdensome, and dangerous,” 
proceeded to abolish both. A Council of State consisting 
of forty-one members was appointed, with Bradshaw as 
president and John Milton as Latin secretary. Fairfax 
and Cromwell had charge of the army, and Robert Blake 
of the navy. The crown and the church lands were sold, 
and some of the more distinguished of the Royalists were 
punished— the Duke of Hamilton, Lords Holland and Capel 
suffering death. An Act constituting England a common- 
wealth instead of a kingdom was proclaimed in London, 
May, 1649. Scotland, which had no hand in the sovereign’s 
death, maintained the monarchy, and on 5th February, 1649, 
Charles II. was proclaimed king, on condition that he should 
undertake to observe the National Covenant. The Marquis 
of Montrose made a gallant attempt to secure the accession 
of the king free from these restrictions. He landed with 
700 men in Orkney, crossed to the mainland, and advanced 
into Sutherland; but Colonel Strachan with a body of cavalry 
at Corbiesdale, in Ross-shire, on 27th April, 1650, discom- 
fited Mm and dispersed his forces. In a few days he was 
delivered by Macleod of Assynt to General Lesley, who 
brought him to Edinburgh, where he was put in gaol, and— 
on a death-sentence passed upon him in 1644 — hpged at the 
Lawmarket on a gibbet 30 feet high (21st May) and their" 
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Ireland, too, which from the terrible day of the massacres Owing to his being recalled to take command of the army in 
of the Protestants, 23rd October, 1641, had been full of Scotland he left his son-in-law, Ireton, the task of sabju- 
bloodshed and disorder, declared in favour of Charles II., gating Erin. This he continued in the same style, finishing 
who was proclaimed king by James Butler, earl of Ormonde, by the capture of Limerick after a long siege, 27th October. 
It seemed as if Ireland would be entirely lost unless instant Ireton died of the plague, 15th November, 1651. 
energetic measures were taken. Cromwell was made Lord- Charles, on learning the state of affairs in Ireland and the 
lieutenant. Collecting an army of 12,000 men, and with failure of Montrose in Scotland, accepted the Scottish pro- 
a_ great array of artillery, he set off* for Dublin. Prior to posals (1) to adopt the Covenant, (2) discourage Eomanism, 
his arrival, Jones, the governor of Dublin, opposing Ormonde’s (3) govern by parliaments, and (4) maintain the Presbyterian 
attempt to storm the city, inflicted a severe defeat on the system. Fairfax hesitated to proceed against the Presby- 
Eoyalists, slaying 3000, and taking 2000 prisoners on 2nd terians. Cromwell accepted the task, crossed the Tweed, 
August. On Cromwell’s landing, 15th August, he proceeded met the Scots under Lesley at Dunbar, 3rd September, 1650, 
to Drogheda, besieged it, on the third assault, on the 11th completely scattered them — taking 10,000 prisoners, while 
September, took it, and ordered every person bearing a 4000 feE on the field. This made Cromwell master of the 
weapon to be put to the sword. The officers of 140 soldiers Scottish Lowlands. He then occupied Edinburgh, passed 
who entrenched themselves in the tower were “ knocked into Fife, took Perth — near which, at Scone, Charles 11. had 
on the head,” the men were decimated, and the remainder been crowned, 1st January, 1651 — and was bending his 
shipped off to serve as slaves in Barbadoes. A month after- course towards Stirling, where a Scotch army was assembled, 
wards, at Wexford, a similar scene of slaughter ensued. These forces moved onwards into England in the hope of 
Cork, Kinsale, and Youghal speeffily succumbed, and when gathering the Cavaliers to the king’s standard. Cromwell 
Cromwell had lain a few months in winter quarters he pro- pursued them. Battle became inevitable at Worcester, 3rd 
ceeded, January, 1650, to reduce several other cities. Kil- September, 1651— just a year after the “Dunbar drove” — 
kenny soon opened its gates, but Clonmell resisted gallantly, where the Scots, on being compelled to enter the city, had 
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ISth till the SOtli Febraary, 1653, Blake seized eleven Dutch 
war-ships and thirty merchant vessels. Van Tromp rallied, 
and was encountered, 2nd and 3rd June, off North Foreland 
by Monk, Deane, and Blake, when mneteen ships and 1300 
men were taken. Once more the mettled Dutchman took 
the sea, and General Monk met him off Texel, 31st July. 
In this engagement Van Tromp was slain and great loss was 
suffered on both sides, though England won the day. 

Growing jealous of the power of the army, Parliament 
tried to curb and reduce it. That they might retain their 
seats a Perpetuation Bill was brought in, reserving to present 
members their places, and giving them (who were mainly 
Presbyterians) a veto as regarded newly-elected members. 
Cromwell with 300 soldiers turned them out of doors, and 
thus, by an Act not less tyrannous than that of Charles, the 
tong Parliament came to an end. The Barebones (Inde- 



Dissolution of the Long Parliament. 


pendent) Parliament, elected under Cromwell’s influence, 
met, but was not subservient enough. A council of officers, 
by an ordinance named “the Instrument,” made Cromwell 
Lord Protector, 12th December, 1653, France and Spain 
accepted the change readily. He made peace with Holland, 
5th April, 1654, summoned a Parliament, 4th September, 
consisting of 400 members for England, 30 for Scotland, and 
30 for Ireland. They were intractable, and it was dissolved, 
22nd January, 1655. It had not voted supplies, and Crom- 
well levied a tax of £60,000 a month. George Cony, a 
merchant, refused payment and was imprisoned, but ulti- 
mately consented and was released. 

Cromwell’s administration was vigorous. Commerce flour- 
ished. He maintained the dignity of the country abroad. 
Louis XIV. called him “brother,” and Mazarin made a 
treaty with him against Spain, agreeing that Charles II. 
should not be allowed to live in France, and making Dun- 
kirk an English dependency. His interposition in behalf of 
the Vaudois, and his insisting that Prance should join him 
in preventing the Duke of Savoy from persecuting the Pro- 
testants of Piedmont, was noble and successful. The army 
he sent to act with France against Spain in the Netherlands 
won fame throughout Europe. Great victories at Algiers, 
Cadiz, and the Canaries gave glory to England’s flag, and 
Jamaica, taken by Penn and Venables, has since 1655 re- 
mained in possession of Great Britain. He divided England 
into twelve military districts with arbitrary powers. Each 
of his four Parliaments he summarily dissolvei His House 
of Peers was not a success. He was offered the crown by 
the Commons, but (probably) refused it from fear of the 
army. Conspiracies by the “ Levellers ” were specially sup- 
pressed, and plots for his assassination grew rife. Domestic 
sorrows added to his troubles. He was seized with ague, 
and died at Whitehall, 3rd September, 1668. 

On Ms death his son Richard was proclaimed Protector. 
''’Ab.sMnmoded a; ,Parliau^ent bat cabal ($ ijitmy officers 

' ' ' w. ,<• 5*",. » 'i'” 


was induced to dissolve it and to abdicate, 25th May, 166b, 
The army reinstated the Long Parliament. It met, but was 
again dispersed at the bayonet’s point. Then the Walling- 
ford-House Cabal elected a Committee of Safety, 13th 
October. General Monk, who apart from the intrigues of 
party had watched the progress of events, declared for a free 
Parliament, advanced to London, and recalled the Rump, who 
issued writs for a new Parliament and dissolved of their own 
will, 16th March, 1660. Parliament met 25th April, and 
contained a large number of Royalists. Monk, who had 
become commander of the forces, entered into correspondence 
with Charles. He issued the Declaration of Breda, pro- 
mising but not binding himself to amnesty and toleration. 
Parliament voted that Government should be by King, 
Lords, and Commons, and amidst the wildest joy Charles 
was invited to occupy the throne of his fathers. 

Beginning Ms reign with moderation and clemency, 
Charles proclaimed freedom of opinion, selected his Council 
from Royalists and Presbyterians, and passed an act of 
pardon — excepting from its operation the regicide judges and 
some irreconcilable republicans. Monk was made Duke of 
Albemarle; Hyde, his confidential adviser, was created Earl 
of Clarendon, and the standing army, except Monk’s Cold- 
stream Guards and the soldiery garrisoning Dunkirk, was 
disbanded. The Convention or Restoration Parliament, 
after fixing the annual revenue of the king at £1,200,000, 
was dissolved 29th September, 1661. It was supposed that 
Charles would be an easy sovereign, and that the nation 
need fear nothing opposed to political and religious freedom. 
The clergy were restored to their benefices, and the bishops 
to their sees. A conference was held at the Savoy between 
the Episcopalians and the Presbyterians (April to July) to 
see if such changes could be made in the liturgy as would 
settle all differences and enable both to hold office in the 
church. It failed to effect a fusion. Charles was crowned 
23rd April, 1661. Parliament met 8th May, and Charles 
began his endeavours to enforce Episcopacy upon the non- 
conformists. The Corporation Act, requiring all municipal 
officials to be in full communion with the Church of Eng- 
land, was passed 20th December, 1661. On 21st May, 
1662, Charles II. married Catharine of Portugal, receiv- 
ing Bombay and Tangier as her dowry. The Act of. 
Uniformity, making assent to the Book of Common Prayer 
essential to holding ecclesiastical preferment, was passed and 
enforced on St. Bartholomew’s Day, 24th August, 1662. 
When nonconformists tried to open places of worship, the 
Conventicle Act — disallowing any worship except that in 
accordance with the liturgy — was passed, 17th May, 1664; and 
next year the Five Mile Act — prohibiting nonconformists to 
come within 5 miles of any town sending members to Parlia- 
ment — enabled the church to retaliate on her former per- 
secutors. 

Though the Marquis of Argyle had crowned Charles IL 
at Scone, on going to London to congratulate the king he 
was committed to the Tower, and after a five months’ deten- 
tion there, sent to Scotland to be tried for compliance with 
Cromwell’s rule. He was condemned and beheaded as a 
traitor at the cross of Edinburgh, 27th May, 1661. The 
Rev. James Guthrie, minister of Stirling, was next executed 
— for disowning the king’s authority — ist June, and Lord 
Warristoun, who had drawn up the National Covenant, was 
entrapped in Rouen, taken to the Tower, and conveyed to 
Edinburgh, where without trial he was put to death, 22nd 
July, 1663. The Rev. James Sharp of Crail was intrusted 
with the re-establishment of Episcopacy in Scotland, but 
one-third of the clergy demitted their charges rather than 
yield. Then began the Covenanter’s struggle — the rising at 
Dairy in Galloway, the surprise of Sir James Turner at 
Dumfries, the progress through Ayrshire, the march towards 
Edinburgh, and their defeat by General Dalziel amid the 
snowdrifts of Rullion Green, 28th November, 1666. Next 
came the torture and execution of Hugh Mackail, 22nd 
December; the shipping off of Conventiclers as slaves to 
Barbadoes; the sending out of the “Highland Host” to 
harry the “ Covenant folk,” the murder of Archbishop Sharp 
on Magus Muir, 3rd May, 1679 ; the skirmish at Drumclog, 
1st June; the battle of Bothwell Bridge, 23rd June; and the 



HISTORY OF GREAT BRITAIN AND IRELANB. 


1337 


immurement of 12(X) prisoners in Greyfriars Churchyard, genet, and many other (innocent) persons. The informer 
The killing- time (1679-88) succeeded, when the Duke of had a pension of £1200 a year conferred on him, Thomas 
York, as governor of Scotland, excelled his predecessors in Osborne, earl of Banby, prime minister, was impeached for 
cruelty. Richard Cameron was slain in fight at Airdsmoss, bribery and .collusion with Louis XIV. Charles dissolved the 
near Cumnock, 22nd July; Hackston of Eatliillet was bar- pension” Parliament, and Sir William Temple, who nego- 
barously executed in Edinburgh, 29th July, 1680; Donald ciated the Treaty of Nimeguen, replaced Danby. The elec- 
Cargill was hanged at Edinburgh, 27th July, 1681, while tions to the new Parliament went against the court. The 
James Renwick, author of the Sanquhar Declaration, and Privy Council was reconstituted, and from it the cabinet was 

formed. The Habeas Corpus Act was passed, 
and to prevent the passing of a Bill to exclude 
^ the Duke of York from the succession, Parlia- 

ment w^as dissolved 1679. The next Parliament 
was prorogued immediately on meeting, by the 
king’s own act. The ministry resigned. Rochester 
and Godolphin took office. Monmouth, Charles’s 

GreyMars ChZ^^i. declared invalid by Judge 

Jefferies, and new charters had to be taken out 
chief of the organized societies, the last martyr for the Gove- I and paid for. A confederacy of Whig leaders, known as the 






Greyfriars Churchyard. 


nant, was executed 17th July, 1688, in the Grassmarket, 
Edinburgh. 

But we must retrace the line of time, and notice the last 


Rye-House Plot, was formed. William Lord Russell and 
Algernon Sydney were tried and executed for complicity in it 
— ^the former 2 1st July, and the latter 7th December, 1683. 


grant of subsidies to the sovereign made by convocation; the England — by Louis’s subsidies, Charles’s bribery, and his 
repealof the Triennial Act; the sale of Dunkirk to the French; use of a standing army — was gradually being lowered into 
the second Dutch war, in which Opdam was defeated off a French province, when the king was seized with apoplexy, 
Lowestoft, 3rd June, 1664, by the Duke of York; the great and after receiving (secretly) the Romanist sacrament, died 


plague of 1665, followed by the great fire of 1666; the de- 
claration of war by France; the dismissal and flight of Claren- 


5th February, 1685. 

James II., aged fifty-one, who had married Mary d’Bste of 


don; the negotiation by Sir William Temple of the triple Modena, was proclaimed 6th February, and crowned 23rd 
alliance of Sweden, Holland, and England, against France, April, ifefi. Oates and Dangerfield (who had promoted the 
to oppose Louis XIV. in Flanders; the ministry of the Cabal Meal-Tub Plot) were convicted of perjury, whipped, and im- 
cabinet — Clifford, Arlington, JJuckingham, Ashley, and Xau- prisoned, and Richard Baxter was tried, convicted by Judge 
derdale; and the secret treaty of Dover — by which, for a Jefferies, heavily fined, and kept in prison eighteen months, 
pension of 3,000,000 livres, Charles bound himself to pro- Parliament met 19th May, and settled on the king for life 
fess Catholicism and to make war on Holland. War was tonnage and poundage. The Scots rose in insurrection under 
declared, the Duke of York was received into the Roman Argyle, who was executed. Monmouth invaded England, 
Church, and between him and De Ruyteranaval engagement landing at Lyme, Dorsetshire, 11th June, gave himself out 


took place at Southwold Bay, 28th May, 1672. 


as defender of the Protestant faith, claimed the throne, and 


seized £1,300,000 in the exchequer. Parliament met and set a price upon the head of James, duke of York. He was 
compelled Charles not only to withdraw the Declaration of encountered by Lord Feversham at Sedgemoor, near Bridge- 
Indulgence, repealing all Acts against Nonconformity and water, 6th July, defeated, forced to flee, taken, sentenced to 
Catholicism, hut to ratify the Test Act, compelling sacra- death, and executed 15th July, 1685. His adherents were 


mentarian connection with the Church of England. 


ruthlessly punished by Colonel Kirke and by Judge Jefferies 


Cabal was dissolved in 1673. Peace was concluded with in ‘Hhe Bloody Assizes ” held at Winchester, 7th August. A 
Holland in 1674, and a second secret treaty was entered into right to dispense with the penal laws against Dissenters was 


with Louis in 1675, 


claimed and exercised by the king 21st June, 1686, and 


The Titus Oates (pretended) revelations of a Romanist several Romanists were appointed to various offices in the 


plot to assassinate the king led to the exclusion of Catholics 


An ecclesiastical commission was set up; it suspended 


from Parliament, the execution of Earl Stafford, a Planta- j Compton for preacliing against the court; Massy, a Eomanisl 
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was made dean of Christ Church, Oxford; 13,000 troops were said to have given) birth to a prince — James, afterwards 
assembled on Hounslow Heath to overawe London; the fleet known as “ the Old Pretender.” This was treated as a 
mutinied because James had ordered Mass to be read on board Catholic attempt to foist upon the _ country a supposititious 
the vessels; the Bishop of London was suspended; Dr. Pechell, heir to the throne, and a Jesuitical intrigue against the 
vice-chancellor of Cambridge, was deprived” for resisting a (possible) accession of William of Orange, stadtholder of the 
mandate from the king to admit Alban Francis, a Benedictine Netherlands, grandson by his mother of Charles L, and the 
monk, to a degree without taking the oaths; the Fellows of husband of Mary, eldest daughter of James I., who in default 
Magdelen College were expelled for refusing to elect Anthony of an heir male would by matrimonial and personal right be- 
Farmer as their president; and Parliament was dissolved 2nd come successor to the English crown. Negotiations were 
July, 1687. James II. received a Papal Nuncio at Hampton thereupon opened with William by “the seven patriots”— 


Court, 9th July; many of the lords-lieutenant of counties 
resigned because the king wished them to manipulate the 


the Earls of Devonshire, Shrewsbury, and Danby ; Lord 
Lumley; Compton, bishop of London; Admiral Edward Bussell, 


parliamentary elections, and the lawyers of the Temple as- and Henry, brother of Algernon Sydney, 30th June. In 
sented to the maxim, a Beo rex^ a rege lex—iiom God the September, William issued a declaration of the reasons for 
king, and from the king, law. liis conduct, announcing his intention to appear with an 

The Duke of Ormonde was dismissed from his double office army and appeal to a free Parliament. He sailed from 
of lord-lieutenant of Ireland and commander of the forces. Helvoetsluys, 19th October, landed at Torbay, 5th November, 
He was replaced in the former office by the king’s brother-in- reached Exeter on the 8th, was joined there by many nobles, 
law, Lord Clarendon, and in the latter by Bichard Talbot, clergy, and military men. James II., who had hurriedly 


earl of Tyrconnel. Clarendon and his brother, Lord Bochester endeavoured to propitiate his enemies and retrieve his charac- 
— who had been made lord-treasurer — were soon, however, as ter, went to Salisbury, found himself deserted by the Duke 


Protestants, dispensed with, and Tyrconnel became lord- 
deputy. He disarmed Protestants, disbanded Protestant 


of Grafton, Lord Churchill, Prince George of Denmark and 
his wife the Princess Anne (James’s second daughter), and 


soldiers, drew the militia entirely from the Bomanists, from learning that his army was untrustworthy, sent away his 
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whose ranks also he filled the Privy Council and the bench, wife and the Prince of Wales. He shortly afterwards at- 
He used also the revenues of the Establishment for the pay- tempted to escape in disguise, threw the great seal into the 
ment of Bomish priests. His aim was to declare Ireland a Thames as he was crossing it, but was caught at Feversham, 
dependency of France, should James die without male issue, and brought back to London. He was removed thence to 
Protestant and Bomanist were set at variance as much as Bochester, guarded by Dutch troops. William proceeded to 
possible by Tyrconnel. London and summoned the members of Charles II.’s Parlia- 

James issued a second Declaration of Liberty of Conscience, ment together. They advised a Convention. James fled 
27th April, 1686, and ordered it to be read in the churches, from Bochester, 20th December, and arrived in France on 

Christmas Day. When the Convention met 
4 they declared the throne vacant by abdica- 

England should embrace Romanfsm or marry 
Arrival of Wiiiiami III. any Eoman Catholic, the people should he 

absolved from allegiance to them. 

lis Sancroft, the primate, and six bishops drew up Many of the more rigid Tories — including Sancroft, the 
1 remonstrance. They were imprisoned in the primate, seven bishops, and about 400 clergy — refused to take 
J une, tried, and to the great joy of the nation, the new oath of allegiance proposed, and were thence called 

4.1 i mi. au. t 4...- 






Arrival of Williain III. 


this Bancroft, the primate, and six bishops drew up , 



Entrance to the Pass of Gleucow. 


against them, but suffered (some think willingly) an igno- 
minous defeat off Beachy Head, 30th June. Next day, 
however, at the battle of Boyne Water — though Schom- 
herg fell in the fight — William was victorious over the French 
and Irish army, and on the 22nd the Butch general Ginkel, 
afterwards Earl of Athlone, defeated at Aughrim the French 
general St, Ruth, and compelled the gallant Patrick Sars- 
leld to surrender Limerick, 3rd October. Of the garrison, 
1000 entered William’s army, 2000 settled down in peace, 
and 11,000 entered Louis’s army, subsequently becoming 
famous as the Irish brigade. James fled to Waterford and 
escaped to Prance, Severe laws were then passed against 
the Catholics, and Protestants held aU places of power. 

William’s reign was complicated by intrigue and treachery 
at home, and by war abroad. In 1691 Viscount Preston was 
convicted of plotting against him ; in 1692 Marlborough, 
being suspect^ of treason, was dismissed from all his offices. 
Louis ZIV. was regarded as the terror of Europe. The chief 
Siy^pean states — afraid that by his vast resources and ambi- 
rioife prqjects the balance of power would be destroyed — had 
formed a coalition ^against him, and William III had been 




recognized as the head of the confederation. He valued 
his accession to the English throne for the additional power 
and influence it gave him in the councils of the Continent. 
In 1691 William went to Holland to take part in the struggle 
against France. This was thought to give a favourable 
opportunity for a new attempt at invasion. Admiral Russell, 
though personally in favour of James, was intrusted by 
Mary with the command of the fleet. When Count de 
Tourville led forth his hostile squadron, Russell intercepted 
it, chased the enemy back to La Hogue, and after five days’ 
severe contention, Eooke burnt their ships in the very pre- 
sence of the troops of the enemy, Louis beard of this disaster 
while besieging Namur with 30,000 men, the engineering 
being under the charge of the distinguished Vauban. It 
capitulated, 30th June, 1692, before William could come to 
its relief. William next sought to surprise the French army 
under Luxembourg, but at the battle of Steinkirk, 24th July, 
he was defeated and compelled to retreat. Public atten- 
tion was recalled from this failure by news of a Jacobite plot 
to assassinate William. Grandval a Frenchman, Dumont a 
Walloon, and Leofdale a Dutchman were the conspirators-in- 
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clergy resigned their preferments. An‘ Act of Toleration — the people of the glen. The fatal mission which ended in the 
freeing Dissenters from penal statutes — and a Mutiny Bill massacre of Glencoe, February, 1692, is an unforgetable 
(renewable annually) were passed. Scotland almost unani- incident in Scottish history. 

mously recognized the new sovereigns — though a few Roman- By the help of Louis XIV. and the efforts of Tyrconnei, 
ists adhered to James. The Duke of Gordon held Edinburgh lord-deputy of Ireland, James, within three months of his 
Castle for his old master, and Graham of Claverhouse (Vis- flight from England, landed in Ireland and took the field 
count Dundee) raised the Highlanders against William III. with 40,000 men. Holding a Parliament in Dublin, an Act 
They were met by General Mackay, 26th May, 1689, at of Attainder was passed against 3000 Protestants. The 
Kiiliecrankie, where, though the Highlanders won, Graham Englishry rose in self-defence against the Irishry, and Lon- 
fell, and the insurrection failed. The king’s officers garri- donderry, after enduring a severe siege of 105 days, succeeded 
soned all the Midland forts, and the clans were invited to in holding the enemy at bay till relief came, 30th July, 
make submission. This they did, but Macdonald of Glencoe 1689, and in August the Protestants, issuing from Ennis- 
failed to do so within the prescribed time. The Earl of Stair killen, routed the Irish army at Newtown-Butler. In 1690 
reported the case, and on being ordered to extirpate the Queen Mary was appointed regent while William was absent 
ofienders, placed the execution of the warrant in the hands in Ireland. He landed at Carrickfergus, llth June. Taking 
of the Campbells. They marched to Glencoe in the guise advantage of this Irish embroilment, France sent a fleet under 
of friends, were received as guests, and repaid the hospitality Admiral Tourville to invade England. Admiral Lord Tor- 
by butchering in cold blood, without distinction of sex or age, rington, with a joint fleet of Dutch and English, went out 
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chief. Grandvai was tried, convicted, and executed — having 
confessed his crime. Luxembourg and William next met at 
Landen, near Li^ge, 29th July, 1693, when the latter was 
defeated, and though Charleroi was taken, William was able 
to keep his army well in hand. 

Hitherto William liad striven to govern free from party 
bias, but now he found it necessary to select his advisers 
from those who were unmistakably pledged to the principles 
of the Revolution. Somers, Wharton, RusseU, Montague, 
and (subsequently) Shrewsbury became his ministers, and 
Tenison succeeded Tillotson as primate. Montague pro- 
posed the incorporation of a joint-stock association which 
had been established, 1590, at the suggestion of a Scotsman 
named William Paterson, as the Bank of England.’’ ^ On 
27th July, 1694, this was accomplished. Its original capital, 
£1,200,000, was lent to the Government, at that time in 
great pecuniary straits. The only important warlike opera- 
tion undertaken in 1694 was an expedition led by General 
Talmash against Brest, which was rendered unsuccessful 
by Marlborough’s informing James of its purpose and its 


setting out. The English loss was heavy, and Talmash was 
slain (June). Mary was seized with smallpox, then epidemic 
in London, and died at Kensington, 28th December, 1694. 

William was greatly grieved at Mary’s death, and for 
some time felt unfitted for high tasks. At length he resolved 
to recommence his antagonism to Louis XIV. Rousing 
himself in full force, he invested Namur, 2nd July, 1695. 
Viileroi did Ms utmost to break through Ms lines, but failed, 
and Marshall Boufflers was compelled to surrender the fort- 
ress, 26th August. The tide had turned, William became 
the object of popular enthusiasm, and the WMgs were exu- 
berant in their rejoicings. 

Just a week before the queen’s demise the Triennial Act- 
limiting the duration of parliament to that period, and declaring 
that no longer time than that should elapse without a Parlia- 
ment— was passed. The second Parliament of William and 
Mary was dissolved 11th October, and the first of William III, 
met 22nd November, 1695. The majority was greatly in 
favour of the Government. It passed new laws for regu- 
lating trials for high treason and for reforming the coinage. 


IhiblliL, from the Phoenix Park. 


fe’omers, Montague, John Locke, and Sir Isaac Newton 
had oversight of the new coinage. Another Jacobite con- 
spiracy to assassinate William— arranged by Sir G. Barclay, 
and managed by the Duke of Berwick — ^was discovered in 
February, 1696. The confederates, Charnock, King, and 
Keyes, were executed in March, Sir John Friend and Sir 
William Parkyns in April, while Sir J. Fenwick— who 
attempted to escape to France — was captured in June. By 
the new law of treason, two witnesses were required for 
conviction. One witness against him was made away with, 
and he could not be arraigned before the ordinary court. 
He was proceeded against by a bill of attainder, and on 
28th January, 1697, he was executed — the last instance 
in England of such a condemnation. As a result of this 
conspiracy a Bond of Association was drawn up and largely 
signed. It declared that William was rightfully king, and 
that, if his death was compassed, the signatories would avenge 
themselves on the perpetrators. On 11th September, the 
expensive and protracted war with France was brought to 
a dose by the Peace of Ryswick — providing for (1) the 


surrender by France of all conquests made since the treaty 
of Nimeguen, and (2) the recognition of William III. as 
king of England, and of Anne, second daughter of James 
IL, as his lawful successor. As the foreign wars had not 
been successful, and this peace was concluded hastily and 
secretly, when the exhausted state of the finances of France 
made victory probable, William became unpopular, and 
despite his remonstrances Parliament reduced the army to 
10,000 men, and demanded the discharge of all foreign 
soldiers — such as William’s Dutch Guards, and those con- 
tinental refugees who had fought under him at the Boyne. 
William indignantly threatened to leave England, but at 
last consented. Parliament was dissolved, 2nd July, and 
a new one met, 6th December, 1698. 

William Paterson, founder of the Bank of England, pro- 
jected the planting of a colony on the Isthmus of Panama, 
as an entrepdt between the eastern and western hemispheres. 
An entire monopoly of the trade of Asia, Africa, and America^ 
was granted by the Scottish Parliament to the Darien Com- 
pany for thirty-one years. A capital of nearly half a million 
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was (nomiEtally) raised, ^220,000 being paid up, England, 
Holland, and Hamburg at first put down on paper half a 
million — ■though under the influence of the king and Parlia- 
ment of England, these again withdrew from the scheme. 

A fleet of five ships sailed from Leith, carrying 1200 men, 
25th July, 1698. In four months they reached their des- 
tination, settled in New Caledonia, planned New Edinburgh, 
and built the fort of New St. Andrews, and a second con- 
tingent of 1300 had already embarked for the colony. The 
EngMsh proclaimed the scheme an unsanctioned one. Great 
difficulties were experienced. Its suggestor became for a 
time insane. It failed, and only thirty of the emigrants 
returned to tell of the disastrous issue, and what might have 
been one of the “enterprises of great pith and moment” in 
the commercial development of Britain completely collapsed. 
Scotland was grieved and enraged. The condition of Spain 
at this time partly explains the policy of England in discoun- 
tenancing a scheme which might have led to Spanish reprisals 
and a renewal of war. 

Charles II. of Spain was feeble and had no issue. Three 
claimants for the succession appeared — (1) Louis, the dau- 
phin of France, whose mother was the eldest sister of Charles 
—though she had renounced for herself and her heirs all 
claim to the sovereignty of Spain; (2) Leopold, the German 
emperor, as heir of his mother Maria, daughter of Philip III. ; 
and (3) Joseph Ferdinand, in right of his (deceased) mother, 
daughter of Leopold and his wife Margaret, sister of Charles 
II. To the latter, in fact, Charles II. by will (1698) left his 
dominions. William secretly entered into a treaty that the 
Spanish dominions should be partitioned, 11th October, 1698, 
and on the death of J oseph Ferdinand, 1699, a second treaty 
was signed, March, 1700. These treaties Louis revealed to 
Charles, and he made a will, 2nd October, 1700, in favour of 
Philip of Anjou, who afterwards became Philip V, of Spain. 
England was dissatisfied at the important advantages con- 
ceded to France by these treaties, and was not pacified till 
William joined the Grand Alliance between England, Austria, 
and Holland, 1701, which ultimately led to a renewal of war 
with France. 

The Duke of Gloucester, the only surviving child of Anne 
;Hyde) of Denmark, died 1700, and a new Act of Settlement 
was required. This limited the succession to the princess 
Sophia, fifth daughter of Elizabeth (the Blectress Palatine), 
and her issue, being Protestants, on condition that (1) Britain 
should only be called upon to fight in defence of its own 
dominions; (2) the sovereign should not quit the realm 
without leave; (3) important resolutions on state affairs 
should be signed by those who advise and approve of them; 

(4) foreigners shall not hold places of trust under the Crown; 

(5) persons holding office or pension under the crown shall 
not be eligible to sit in Parliament; (6) that judges shall be 
removable only on process by both houses of Parliament. 

James II. ffied at St. Germain, 6th September, 1701, and 
Louis XIY. recognized his son as James III. King of England, 
and the Grand Alliance was engaged in. William had had 
a life-long struggle against the growing power of France. 
He had laboured earnestly to stir up resistance to the ambi- 
tious designs of Louis XIY., who had declared “the Pyrenees 
no longer exist.” William resolved to erect a mightier 
barrier between the thrones of Prance and Spain than even 
the Pyrenees — the voice of civilized Europe. Louis had (1) 
reserved by letters patent his grandson’s right to the French 
crown; (2) suggested that Spain should cede the Nether- 
lands to him; and (3) recognized James III. and promised 
him support. The Parliament, which had grudged war 
supplies, was dissolved 24th June, and on 30th December, 
1701, a new Parliament met, eager to assist the king in 
maintaining that the crowns of France and Spain should not 
be united, and that neither the West Indies nor the Nether- 
lands should be acquired by the sovereign of France. This 
great political movement had just been agreed to, and a 
formal declaration of war resolved on, when William, who 
had always been weakly in health, was, while riding in 
Hampton Court Park, thrown from his horse Sorrel, which 
had stumbled upon a mole-hill. His collar-bone was broken 
(2Ist February), fever ensued, and it proved fatal on the 
8th of March, 1702. William died at Kensington, and was 


buried in Westminster. He was the greatest European 
statesman of his day, and he taught England, by Ms ex- 
ample, how to maintein the liberty of Europe and retain 
its own freedom. He saved England from the tyranny of 
the Stuarts, from the ambition of France, and from the 
domineerings of faction and party pursued not for national 
but personal aggrandizement. 

William III. was blunt in manner, reticent of speech, a 
sound politician, and a careful ruler; but, as Lord Macaulay 
says, “ he appeared ignorant or negligent of those arts which 
double the value of a favour and take away the sting of a re- 
fusal.” As the head of the league of the Protestant princes 
of Europe he was astute and trustworthy. Though often 
thwarted by Parliament, he adhered tenaciously to Ms pur- 
poses and policy. To Mm we owe some early instalments of 
the freedom of the press, the inauguration of ministerial 
responsibility as the safeguard of government by party, the 
introduction of a national finance supervised by Parliament, 
the recognition of religious tolerance in Britain, and the 
careful superintendence of Protestant interests in Europe. 

Anne and her husband, Prince George, brother of Christian 
Y., king of Denmark, adhered in 1688 to the principles of the 
Revolution. She was born at Twickenham, 6th February, 
1664, brought up in the Church of England, and married in 
1683. Of her nineteen children all died in infancy except 
the Duke of Gloucester, who attained the age of twelve, but 
died in 1699. This made a revision of the Act of Settlement 
necessary. In accordance with its provisions Anne ascended 
the throne on the death of William HI., and was crowned 
queen at Westminster, on St. George’s Day, 23rd April, 1792. 
The Prince Consort, George, sat in the House of Lords as 
Duke of Cumberland, and held office as generalissimo and 
Mgh admiral. He had neither the title nor the authority of 
king. Owing to the animosity rankling in the hearts of the 
Scots for the wrongs endured at Darien, some difficulties in 
regard to the succession occurred, and the Scottish Estates 
passed an Act of Security (1704), declaring tliat unless the in- 
dependence of Scotland was secured and her commercial rights 
respected, they — wMle making their choice of a sovereign 
from the Protestant succession in the royal line — would 
select a different monarch from that selected by England. 
The embitterment rose to so great a height that Scotland 
began to prepare herself for war, and England threatened 
condign vengeance. In these circumstances a commission of 
tMrty-one members from each nation was appointed to dis- 
cuss the terms of a treaty of union, with Daniel Defoe as its 
secretary, AprO, 1706. After three months’ debate, the 
I terms were settled and presented to the Scottish Parliament, 

I 3rd October, 1706. Great excitement prevailed, but at length 
by diplomacy (and some say bribery) a majority of 110 to 69 
was won over, and the Act of Union, touched with the royal 
sceptre by the Duke of Queensherry, Lord High Commissioner, 
became law in Scotland on the 16th January, and in Eng- 
land on the 1st May, 1707. 

To an Act, passed in 1711, for the restoration of lay-patron- 
age in the Church of Scotland, almost all the ecclesiastical 
troubles of that country may be traced— -the Secession of 1733 ; 
Burgher and Anti-Burgher Contention, 1747; the Relief Move- 
ment, 1756; the ten years’ conflict ending in the Disruption, 
1843; and the institution of the Free Church. By the Patron- 
age Abolition Act of 1874 this grievance was redressed, 

Anne wisely adopted William’s position in the Grand 
Alliance. War was accordingly resolved on and declared 
against France and Spain, 4th May, 1702. The Emperor 
Leopold and most of the princes of the empire, the Dutch, 
and the English— who were joined shortly afterwards by the 
King of Portugal and the Diie of Savoy— forming the mem- 
bers of the Alliance, placed the command of the troops 
in the hands of the Earl of Marlborough, who had regained 
William’s favour, and was captain-general of the forces at 
home and abroad. Owing to the inactivity of the Dutch 
but little was done in 1702. In 1703, however, Yenloo, 
Euremond, and Stevensward were captured by Mm within 
the space of two months, and Libge was stormed and taken 
23rd October. In an action between a French squadron and 
the English fleet in the West Indies, Admiral Benbow, dis- 
gracefully deserted by Ms captains, suffered defeat, 19-24 
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August. Sir George Eooke made an unsuccessful endeavour | 
to secure Cadiz in September, but subsequently attacked the 
Plate fieet, which had put in at Vigo Bay, and captured ten 
ships of war as well as several galleons in October. In 1704 , 
Marlborough crossed the Eliine, held conference with Prince I 
Eugene on the means to be pursued to prevent the junction i 
of three great armies intended by Louis to overwhelm the | 
allies. They forced the passage of the Danube in the face of | 
the guns of Scheilenberg, 2nd July, met Marshals Tal- I 
lard and Marsin and the Elector of Bavaria near Blenheim, ; 
13th August, and gained '‘a famous victory.” Meanwhile 
Sir George Eooke, on the same day, fought (drawn) sea- 
fight with the Count of Toulouse, off Malaga, in Spain. In 
1705 Charles Mordaunt, earl of Peterborough, invested 
Barcelona, which surrendered in September. The battle of 
Eamilies, near Brabant in Belgium, was won 23rd May, 
1706, by the great duke. Eleven months afterwards Henry 
Euvigny, earl of Galway, a Huguenot, was defeated at 
Almanza by the Duke of Berwick. In rapid succession 
came the victories of Oudenarde, St, Philips, and Lille, 1708; 
of Tournay, Malplaquet, 11th August, and Mons, 11th Sep- 
tember, 1709; as well as the Spanish successes, under General 
Stanhope, of Almenera, 27th July, Saragossa, 20th August, 
Brihuega and Villaviciosa, 10th December, 1710. The clos- 
ing fight of the War of Succession was that of Denain, 24th 
July, 1712, when Arnold vonKeppel, earl of Albemarle, was 
defeated and taken prisoner by Marshal Villars. 

Popular enthusiasm sustained Marlborough during the 
early years of the war, but political intrigue — originating 
after Prince George's death, 28th October, 1708, and the 
supercession of the Duchess of Marlborough in the queen’s 
favour by Mrs. Masham — led to the dismissal of GodolpMn 
and Sunderland, and the appointment of Bolingbroke and 
Oxford, the displacement of Marlborough, and the advance- 
ment of the Duke of Ormond to supreme command. The 
Austrian claimant, Charles, had gained the Imperial throne, 
and as the war had become unpopular the new ministry 
resolved to seek peace. The allies protested, but they 
carried through their design, and the peace of Utrecht, 
11th April, 1713, brought hostilities abroad to a conclusion, 
only to reopen political contests at home. Oxford and 
Bolingbroke quarrelled regarding the succession; the former 
favoured the Hanoverians and the latter the son of James 
11. , the Chevalier de St. George. Bolingbroke prevailed, and 
a Jacobite ministry was in process of formation when Anne 
became ill. The Whigs in this strait, at the suggestion of 
the Duke of Shrewsbury, determined on a bold stroke for 
the retrieval of their power. The Dulces of Somerset and 
Argyle, as the result of a meeting of the Privy Council, 
entered the council chamber unsummoned, and a deputation 
was sent to request Her Majesty to confer on Shrewsbury 
the office of Lord High Treasurer. This Anne did, telling 
him to use his staff “for the good of the people.” The 
Whigs regained place, and took steps to prevent the forma- 
tion of a party favourable to the Pretender. The Princess 
Sophia died, 28th May, 1714, leaving a son George, Elector 
of Hanover, her heir, according to the Act of Settlement. 
In July Anne became ill, and on 1st August, 1714, died. 

In personal disposition Anne was mild and amiable, but she 
had no marked character — ^was more estimable as a woman 
than admirable as a queen. She was greatly influenced by 
friendships and favourites, and exceedingly bigoted in reli- 
gious matters. Hence, in her reign, the Occasional Con- 
formity Act was persistently urged to nullify the Act of 
Toleration, till it became law in 1711. This was followed 
by a Schism Act, which was to come into force on the very 
day of the queen’s death, but thereby became a dead letter. 
Queen Anne’s “ bounty” yet shows her sympathy with the 
holders of the smaller church livings. The property quali- 
fication for members of Parliament, enacted in her reign, was 
only repealed under Queen Victoria. Her reign is often 
^oken of as the Augustan era of British literature. But 
lioogh some of the most brilliant names in literature, art, 
and science were inscribed on the roll of fame during that 
period, she gave little active encouragement to those who 
illustrated Britain’s annals by their efforts in these import- 
ant walks. ‘ . 


: ' THE GEEEK LAHGUAGl.—OHAPTEE XIV. 

: PREPOSITION’S— 'THEIR .SIONIEIOATION ANB SYNTAX. 

To the student, at first sight, few things can appear more 
perplexing than the great variety of significations assigned 
by grammarians to Greek prepositions, and doubtless this 
apparent want of distinct and specific meaning constitutes 
one of the chief impediments to the acquirement of a proper 
working knowledge of these important elements in speech. 
The instructions given in this chapter will, it is hoped, con- 
tribute somewhat to remove the difficulties of the learner 
and to secure a full and thorough knowledge of the use of 
Greek prepositions, with their appropriate meanings and their 
correct regimen. 

The prepositions do not in themselves primarily express 
motion, but they imply or indicate the relations of bodies 
which are (1) in motion, (2) at rest, or (3) the direction of 
bodies capable of moving. The transition from the expres- 
sion of place to the indication of time and the relations of 
abstract ideas is easy. 

Prepositions combine with their own primary signification 
that of the case with which they are joined; and this combina- 
tion is the chief cause of the various senses which, in transla- 
tion, seem to be ascribed to them. The attention of the student, 
while engaged on this subject, must be given not only to the 
primary specific signification of the preposition, but also to 
the sense of the cases with which it is (or is to be) conjoined 
—viz., the genitive, origin; the dative, instrument; and the 
accusative, the end or object to which a thing tends or in 
which it terminates. A writer assigns to each preposition 
the government of that case on the meaning of which it is 
his design to fix the attention of his reader. The primary 
meaning of prepositions is to be sought in some root from 
which they are originally derived, and from which their 
specific meaning is obtained. Either this meaning — or one 
obviously connected with and flowing from it, by analogy- 
each preposition preserves in all its usages, however different 
the translation given to it by grammarians may be. As the 
etymological investigation into the roots from which th^ 
several Greek prepositions were originally derived, and any 
philosophical deduction from these as to the primary signi- 
fication which each proposition implies, would require a 
larger acquaintance with comparative philology and a wider 
knowledge of the philosophy of grammar than we could 
assume our students can possess, and as, moreover, such an 
endeavour would necessitate intricate and lengthy references 
to the laws of thought, euphony, and speech, we cannot 
undertake it here. We have carefully selected the signifi- 
cations here given and illustrated, arranging them in the 
order of their nearness to and remoteness from the most 
usual specific meaning, and translating them by the nearest 
English equivalents available. It is all the more important 
that, in a work like this, such aid should be given, as these 
prepositions are employed as prefixes in a very large number 
of English words, and an accurate knowledge of their signifi- 
cation wiU greatly help the student to comprehend the full 
force of many of these very important vocables. 

Prepositions which imply one relation only, whether of 
motion or rest, govern only one case. Those which may 
indicate one or other of these relations can govern two cases 
— one for each of the relations implied. The general rule 
is that motion to governs the accusative; motion from^ the 
genitive; and rest in, the dative. But these distinctions are 
not rigorously observed. One can readily understand that— 
because the specific distinctions of thought are far more 
numerous and minute than ordinary words can indicate— one 
word must frequently express differing implications. As, 
besides this, no two races or nations using different languages 
run exactly parallel one with another in mode of thought 
and form of phrase, the inner shades of meaning and deli- 
cacies of implication cannot be adequately expressed by one 
single and invariable term. These considerations may aid 
the student in his endeavour to fix in his mind the meaning 
and management of the Greek prepositions. 

There are eighteen prepositions, of which four, 
or IJ, and, -argo, govern the genitive; two, h and avu, the dative; 
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two, si? and asj/a. the accusative; four, hee,^ x,ecri», fcsrot,^ and 
the genitive and accusative; and six, km, 

TT^os, v'TTo, the genitive, dative, and accusative. 

I The following four govern the genitive-— viz. 'Avn, (1) in 
front of: dy^yr o^decTif^oiv, in front of (before) the [two] eyes; 

(2) opposed to, or against: dvr^ Alc&uro; against 

the illustrious Ajax; (3) in preference to: difn y d^ravrov, 
In preference to all the wicked; (4) in exchange or return for: 

dun favour in return for favour; (5) in place 

of: dun xoXfjM-oi/, peace in place of (instead of) war. 

’Aro, (1) from: 'S,s&^hcdy, from Sardes; (2) away from» 

beside: d-yro ctkottw, away from the mark; (3) by, by means of : 

d^yv^sow iiioto, by means of the silver bow; (4) of: oi d'TFo 
TYi? ffTOMg, those of the porch, the Stoics; (S) after: a wo ■ 
hi'yruQv, after supper. 

or l|, (1) out from: Att/xjj?, out from Attica; (2) 
from: sy. Aios, from Jupiter; (3) out of: U wj 7 Xow, out of clay; 
(4) of: 01 U TYig aTo<x.g^ those of the porch, the Stoics; (5) by : 
kn, cpvffsas, by nature; (6) after: gx woXXtj? after long 

silence. 

n^o, (1) before: w^o dv^ov, before the door; (2) in prefer- 
ence of; woXfi^os wgo sioY)UYiSj war in preference to peace; (3) 
in behalf or in defence of: 'rpo rm ilicav, in defence of his 
property. 

IL The dative is governed by the two following — 'E>, in: 
li» B»(5v7\&iui, in Babylon; ku r^itnu {ipcs^ect?, in (the space of) 
three days. 

'2vy i^vu\ (1) with: cvu <ro/, with thee; (2) together with: 
ffvv Tsv)c^(riy, together with his armour. 

III. The accusative is governed by the two following — Bi? 

or h, (1) to or into: si$ to Sardes; sig ov^suo? S^Bao-x^Xov, 
to no master’s [o/xo>, house] ; (2) against : st? rov? 
uoiiov?, against the Athenians; (3) with respect to: wXsv si? 
hyocTs^xSf except with respect to my daughters; (4) (with 
numerals) about: sh ^s»ca about (the number of) ten 

myriads. ' fl?, to, applied to persons only, is used instead 
of si? or as 6)5 rou fixer Aset, to the king. 

’ Ai/ce, (1) up: dux rou ^arx/xau, up the river; (2) up through: 
dux rx ogi 7 , up through the mountains; (3) upon: dux jxv^tpcr,ifj 
upon a tamarisk; (4) up to: dux uKoert fi^sr^x, up to twenty 
measures; (5) among: dux in-^arov?, among the first. 

[The Epic and Doric poets sometimes use dux with the 
dative, meaning upon: x^versx dux (rxiiwr^*), upon a golden 
sceptre.] 

IV. The four following govern the genitive and accusative: 
Aix with {a) genitive signifies (1) through: hx rng 
through the country; (2) after or in: hx %poyov^ after (in 
process of) time; (3) by means of: hx rm 6(pdx7^f4^{i,y, by 
means of the eyes; (4) before or above: $£>?? d^iou hx Tcxurm^ 
worthy of observation above all. (5) The accusative, by reason 
or on account of, hx mu hsruou fisTAseriy^ by reason of his 
delay. 

Kxrx with (a) the genitive, (1) down: xcer’ OiAvp^nroto 
ax^YiUovj down the heights of Olympus;^ (2) beneath: itxrx 
yng, beneath the earth; (3) in the direction of: kxtx (rxowof, 
in the direction of (at) a mark; (4) against: xxrx rov 0£oy, 
against the Deity; (5) in: kxtx Trxmu rm Ts%uoiy^ in all the 
arts, (h) The accusative, ( 1) in or all through: xxrx ot^xtqu, 
in, or ail through, the army; (2) on: xxrx arn&og, on the 
breast; (3) along: xxrx mu o^oi*, along the way; (4) accord- 
ing to: xxrx rx? kuroXxsj according to the orders; (5) on 
account of: xxrx mvixy, on account of poverty; (6) pertain- 
ing to; xt xxrx ro aeafxx iihouxtf pleasures pertaining to the 
body; (7) near: rxff nfxx?, near us [where we are]; (8) during 
or at the time of: xxrx rou ^^ors^ou vo^sfAou^ during the 
former war ; ( 9 ) adverbially with its case; x « t ’ xiaxu, 
agreeably to reason, justly. 

Hstoc with (a) the genitive, (1) with : (xsrx $oXov xxf rsxungi 
with fraud and art; (2) together with: ptsrx voKhxy fy^^xyu^yy^ 
together with many allies. (&) With the accusative, (1) after: 
ftirxx^ououj after a time; (2) to or towards: ftsrx ur\xg, to, or 
towards, the ships. 

In the poets ^srx is joined with the dative when it signi- 
fies ( 1 ) among: h n^irxrotenu duxaersu^ he was ruling 


among the third; (2) with; fxsrx 'jcuotxtg dus^oio, 
blasts of the wind. 

with {a) the genitive, (1) above: vmp rau frrsyau, 
above the roofs; (2) in defence of or in behalf of: ryjg 

TroKsag, in behalf of the city; (3) in place of: in 

place of me; (4) concerning: rm sl^rtuyig, concerning the 

peace. (5) The accusative, (I) over or beyond (motion) : 
rou hfitou^ over (beyond) the house; vTrsa rx rsms^Y.xouTX krvi^ 
beyond forty years; (2) contrary to (in^ opposition to xxre^ : 
vTTsp xiffxu, contrary to reason, unjustly. 

V. The following six govern the genitive, dative, and accusa- 
tive — viz. *A/x(pr (a) with the genitive, (1) about: rreAsoig^ 

about the city; (2) concerning: xfx<Pi (ptMg Buyxr^og^ concern- 
ing a dear daughter. (5) The dative, (1) close about: d^x^i 
arriBseraiu, close about the breast; (2) on : d(x(pi 'rrvpt, on the fire; 

(3) concerning: d(x:pt dmloi m spoj, concerning m'y departure ; 

(4) for or on account of: ro/)?^’ yvuxixt, on account of 
(for) such a woman, (c) The accusative, (1) about: oi 
Il^ixfxouy those about Priam [i.e. Priam and his suite]; (2) 
concerning: rx d(x(pi rov vro'hs^ov^ things concerning the war, 

with {a) the genitive, (1) about: ermrovg^ about 

the cave; (2) concerning: mpi concerning the soul; 

(3) for: 'rrxr^ih?, for one’s country; (4) above (Horn.): 

Ts^t vxurm^ above all. (5) The dative, (1) close about: 

(TXfxxTty close about the body; (2) concerning: 
Tcoifxsvi ‘Axoyyj concerning the shepherd of the people. (<?) 
The accusative, (1) about : tyiu woX/y, about the city; 

(2) concerning; n, concerning anything, 

’Em with {a) the genitive, (1) upon: sm rm upon 

the shoulders; (2) towards: Im Jx^h/uy^ towards Sardes; 

; (3) in: btt’ si^nvyig^ in peace, in time of peace; (4) at: sm rau 
Bv^cjVj at the door; (5) by; km G<pcdu xvroiu, by themselves. 
(&) The dative, (1) close upon: km arofoxn rov error xftov^ close 
upon the mouth of the river; (2) in the power of: 1^’ ijftiUj 
in the power of us [in our power]; (3) on condition of: sem 
rovroi? fxovoi? to live on condition of these things alone; 

(4) on account of: km ru xs^osr, on account of gain; (5) be- 
sides: Itt’ kxsryyjj besides (in addition to) that, (c) The 
accusative, (1) upon: km xsiZJetXjji/, upon the head; (2) against: 
km rxg yjoQuxgj against the pleasures; (3) for or during; km 
Ivo ^fos^xg, for (during) two days. 

Ilgoj with {a) the genitive, (1) of: or^og dyhpog cro(pov lerr/, 
it is (the part) of a wise man; (2) by or from: Tir^og Axxs- 
^xtftoumy, by or from the Lacedaemonians; mog rm 0smf 
by the gods (in attestation); (3) on the side^ of, or with: 
'T^og on the side of (with) us; (4) in the quarter of, or 
towards: ^^o? d^iov ^vufjtsoyy^ towards the setting of the sun; 

(5) for the good of: ir^o? m? for the good of the city; 

(6) in presence or on the part of: r:po? Bsoyy ptxxx^m^ in 

presence of the blessed gods. (5) The dative, (1) close to: 
err^o? rvi ‘TTolKst, close to the city; (2) besides: rovroig, 

besides (in addition to) these, (c) The accusative, (1) to or 
towards: xgo? fxxxfioy ’O’hvfxmu^ to, or towards, lofty Olympus; 
(2) against: rpo? roy against the barbarian; 'rr^og 
^ftsQXVj against daybreak ; (3) on account of: Tr^og tovto, 
on account of this; (4) with respect to: rsTisog d^srm, 
perfect with respect to virtue. 

Xlx^x with (a) the genitive, from: ol vx^x rm lis^erm 
dyys'Koi, the messengers from the Persians, (b) The dative, 

(1) close beside: 'rrx^x fixer An xxBnrxt^ he sits close beside 

the king; (2) among: ^x^x irot^sen first among the 

shepherds, (c) The accusative, (1) to beside: r:x^x umg 
’Axenmy to beside the ships of the Greeks; (2) beside or 
along : xxpx Bivx Bx'kxaim?, beside or along the shore of 
the sea; (3) beyond: irx^x rx x'/Ax beyond the other 
animals; (4) on account of: ttx^x mu xvrov on 

account of his own strength; (6) contrary to: eerx^x 
contrary to belief. 

‘Tto with (a) the genitive, (1^ under: dito yng^ under the 
earth; (2) on account of: vro on account of inex- 

erience; (3) by: vsro rm ^oKsf^mu, by the enemies, (b) The 
ative, (1) close under: v*q *ts^o{?, close under the wings; 

(2) under the influence of: v^o Axxslxiftoytoi^, under the 
influence of the Lacedsemonians ; (3) by: kpcxig bmk 

by my hands. (<?) The accusative, (1) to beneath: v^o m» 
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ffT&ynp, 10 beneath the roof; (2) under: vtq yj?y, under the 
earth; (3) at: vm at (near) Troy; (4) near: 

TCiv; <»vTovi near (about) the same times. 

The following instances of the use of Greek prepositions will 
serve not only as examples but aids to the memory as regards 
meaning: — anachronism, analogy, anatomy; xpt/, an- 
tagonist, antidote, antitype ; aphelion, apostacy, apos- 
trophe; catalogue, catarrh, catastrophe; ha, diagonal, 

dialogue, diameter; h, encomium, enthusiasm, endemic, em- 
blem, emporium; epigram, epilogue, epitaph; hyper- 
borean, hyperbole, hypercritical; vcre, hypochondriac, hypocrite, 
hypothesis; /usra, metaphor, metaphysics, method; ^a^a, 
paradigm, paragraph, paroxysm; perimeter, period, 
periphery ; ffvp, syncope, synod, system, syllogism, sympathy. 

Prepositions often govern the same case in composition 
as they do separately; 6.^. dyrsyco/^a/t »ax£jy, I refrain from 
mischief. 

Prepositions are often omitted, and require to be supplied 
to render the grammatical construction complete; e.p'. fics 
s^vKs (a^jTo) conduct me from the battle; {•Tc^og or g/s) 

Usffiai, to go into the city; s^xovrai (^ta) 'Trehoio, they 
came along the plain. 

Though the construction be complete without a preposition, 
one is often inserted to give greater distinction, emphasis, 
or prominence to the sense, Vfxcou, one of you, is good 
Greek; but the distinction is made more explicit hy saying, 
hg vfieou. rvtg si^eavstag, I will begin with dis- 

simulation, conveys a complete meaning; but it is more 
emphatic when avo is inserted, a^iofxat a^'jro rvig u^auuas. 

Prepositions when compounded with nouns, adjectives, 
and verbs impart to the terms thus compounded the sense 
which they bear in a separate state, or one analogous 
to it 


CHAPTER XY. 


THE LAWS OF ACCENT. 


Evert word of more than one syllable has an articulative 
stress laid upon one of its syllables. This syllabic stress is 
called the accent. In Greek, the accent is often found on a 
short syllable, and is used to give tone rather than to mark 
quality. This is a usage in which we cannot follow the 
ancients. Knowledge of Greek involves an acquaintance 
with the laws of accentuation, as not unfrequently words 
which are identical in spelling, but different in meaning, are 
only distinguishable by their accent. 

There are, as was explained on page 192, three accent-marks 
in Greek — ^viz. (1) the acute, e,g. ny^vt ; (2) the grave, e.g. 
nm f (3) the circumfle^r, e.g, auT^ng. 

The acute may stand on any of the last three syllables of a 
word, and the circum flex on either of the last two. 

Every syllable not accented by one or other of the two 
foregoing accents is considered as grave, hut the grave accent 
is only writtmi over the last syllable of a word when no 
punctuation mark follows it. The grave indicates that the 
acute is not for the time to be used ; e.g. dvd, rotJs, and 
dypw^ have an acute accent on the final syllable; but this 
is turned into a grave when the words meet in a sentence 
without any punctuation mark between ; as, dpd rovg dypovg 
Tia» ympym., 

The circumflex is a combination of the acute and the 
grave; thus, 4d when contracted makes or or (in cursive 
writing) It can be used only on syllables naturally long, 
i.e, containing a long vowel or diphthong; as, 0suyt. 

When the last syllable of a word is short, the acute 
accent may stand on the antepenult ; as 

The terminations -o< and -at (except when they occur in 
the optative mood), and the (Attic) inflexions and 


are, in regard to accent, treated as short syllables; e.g. 
dxav$ai, >7rokiraif dpoithim. 

When the last syllable of a word is long, the acute accent 
cannot stand further back than the penult; e.g. dp0pL7Fov. 

The circumflex can be used on the penult only when the 
last syllable is short; e.g. pt^vla, /x^rsp, yTicdrra, but nomi- 
native dual lavia, y'KdrTvig, and ^^rrip. 

In contractions, (1) if the first member of the concurring 
vowels have the acute, the contracted syllable wiU have the 
circumflex; e.g. (pik-io-pav, (ptTi-ov-fAsv, gtaatk-ki, dec. 

(2) If the second have the acute, the contracted syllable will, 
except a few words like dpyvpsog, dpyvpovs, mt&m it; e.g. 
(ptA-sov-c^g, (pi7i-ov-ffY}g. (3) If neither have the acute accent, 
the contracted syllable will be unaffected; e.g. pxaur-n-s, 

ytavr-u-i ; Tif^-ao-pAivvi, rtfx-cd-fAsvyi. 

In regard to the accent in inflected words we can only 
say that the position of the accent in the nominative sin- 
gular of any declinable word must be either (1) learned by 
practice, or (2) ascertained from the lexicon; but when this 
is known, the accent of the oblique cases is easily settled by 
the following general rules: — 

(1) The accent remains throughout the oblique cases on 
the same syllable as in the nominative, so long as the quan- 
tity of the final syllable permits; as, av^-% avT^^v; 

; Traidh-og, 'n:ap0h-oi’, AupbcdV-Oi •, inroipc^p, 

TQty>h-og] aiysiposi atyst^ov, hut aiysipov. But genitives and 
datives of the Third Heclension, increasing their syllables in 
these cases, take the accent on the inflected part; as, 0^p, 
&yip-6g, 0Yip-oh, 0r}p-ap, 0y}p~ffi; but accusative 0^p-a, nominative 
plural 0ijp~€g. Syncopated nouns take the accent as if they 
had not been contracted ; as, pc^rvip, genitive povirp-og (not . 
fi^Tpog ) ; dvydrvipy genitive 0vyarp6g (so yvvi, genitive 
yi/ysst/xo?, though not syncopated). 

(2) The inflexions of all genitives and datives, when long, 

take the circumflex if the tone be on the inflected syllable; 
as, ijxi-d, axt-ag, exta, ffxi-ahy mt~ah ; dsr-ov, dir-uv ; 
0vip-6Ip, 0np-dv', but the other cases take the 

acute; as, t^xt-al, ext-dg*, dsr-QV. 

(3) The genitive plural of the First Declension has always 
a circumflex on the last syllables — because -av is contracted 
for -dm‘, as, axt-Zv for ffxi-doiv. 

(4) Vocatives in -sy and -o/ take the circumflex on the 
last syllable; as, ^aatK-iv, Avir-oi. 

In verbs the accent is placed as far back as the quantity 
of the final syllable will allow; e.g. TUTrrofxiv, 

TvorToia0Yiv, ^QvXsvffat (optative); but those parts of verbs in 
which there was originally a contraction (real or supposed) 
follow the rule for contracted syllables; e.g. ayygxS, fut, for 
dyyeXsoi}; fcsvslrov, fut., ioi pesykrov; for lardciif6iP', 

'hv0vig (1 aorist passive). 

The accent of the following parts, however, requires to be 
specially noted — viz. (1) in the active voice {a) aorist infini- 
tive takes the accent on the penult, AiJer-a/ ; (b) aorist infinitive 
on the final, ytT-slv; (c) aorist participle on the final, X/cr-wi#; 
{d) perfect infinitive on the penult, 'kO^vx-har, as do also all 
infinitives in -par, as, rt^kpai. (2) In the middle voice, aorist 
imperative is accented on the final syllable, as, but 

aorist infinitive on the penult, ki7f-k0ai. (3) In the. passive 
voice, perfect infinitive takes the accent on the penult, 
k€kv-(r0ar, and so does the perfect participle; e.g. kskv-pchog. 

All participles of the Third Declension, ending in g, take 
an acute on the final syllable; as, kv0&lg (1 aorist passive), and 
Ti0stg (present active) ; but the participle of 1 aorist active 
follows the general rule; as, (iovksvaag. 

Some small words, such as ov, u, dg, kv, tig (I?), tx, 6, % oi, 
ai, are called jcroclitics, because they throw forward their 
accent on the word following, if they are connected with it in 
syntax; e.g, h pxdxyt, d? (xd%inp- 

Enclitics again are smaU, unemphatic words, which throw 
back their accent on the preceding word (if connected in 
meaning), so that the two words form, as it were^ only one in 
pronunciation; e.g. Kopvj r/s, popesh rtvtg, ^atfiktvg gem, hykog 
Tt»a. » ■ ' . . 
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: ENGLISH LITlRATtJRB.— CHAPTER XV. 

SE€TIOH,,I.— I'HE0Ii0G¥"'0$’ ,OT1 SEVENTEENTH AND E2GH- 
^ TEENTH OENTITRIES. 

The GMrcli has a professional relationship to Literature. 
In the exponents of reli^ous doctrines we naturally expect 
chaste thought expressed in a calm clear style, animated but 
not overcharged with emotion. Theology is not always, in 
its literary form, suffused with all the graces of the Spirit, or 
adorned by all the graces of expressive art. Sermons ought 
to instruct, persuade, and impress, and though they should 
in the main he perspicuous and simple, may not only be 
polished and elevated, but exhibit pleasing sentiments 
touched with poetic brilliancy, and critical observations regu- 
lated by the keenest logical ^stinctness. When discourses 
are cast in a scholastic mould, or appeal to the people beyond 
the pulpit through the press, their claim to a place in letters 
should be substantiated and approved by such artistic merit 
as marks off literary from ordinary expression. We are 
not here required to record books on theology merely as 
such, even though they were most effective in regard to the 
momentous controversies which divided the church and 
nation. Hooper and Oranmer hold historic places; so do 
Whitgift and Dr. Reynolds half a century later; and Baxter, 
Calamy, Sheldon, and Gauden at the Savoy Conference, 
1661. Much that was ephemei-al and personal is included 
in the writings of those who carried on the struggle for 
strongly felt faith within or without the church. That 
thought of either party which has survived the trial of time 
; as an exposition of vital intellect and literary influence, 

however, requires note. 

I William Pei'kins (1558-1602), a most earnest and volu- 

minous ‘^conforming nonconformist,” while lecturer of Great 
St. Andrew^s, Cambridge, filled that city “with the fragrance 
of the gospel.” Arminius replied to some of his writings, 
which thus occasioned the meeting of the Synod of Bort. 
Perkins was succeeded by Paul Baynes (died 161'7), an able 
Puritan commentator, and his zeal inflamed Br. RicWd 
Sibbes, Master of Catharine’s Hall, author of “The Soul’s 
Conflict” and “The Bruised Reed.” He exercised an in- 
fluence on Milton, Fuller, Thomas Goodwin, Oliver Crom- 
well’s friend Joseph Mede (1586-1638), whose “ Clavis 
Apocalyptica ” has value as a key to prophecy even yet; 

i Thomas Gouge (1606-81), whose missionary labours in 
' Wales after his ejection in 1662 were apostolical; John Arrow- 

smith (1602-69), who, despite a weak and sickly body, was 
lively and clear, holy and learned in life and in writings; and 
many others. Among them was Jeremy Taylor (1613-67), 
a barber’s son, though descended from Rowland Taylor the 
; martyr. He entered Caius College, Cambridge (the city of 

his birth), as a poor scholar, 1626, and ten years later was 
admitted a fellow of All Souls, Oxford. He joined the 
king in 1642, and issued “ Episcopacy Asserted,” in which 
he follows Hooker and Hall in the line of argument em- 
; ployed. When Royalism was on the wane he kept a school 

at Golden Grove, near Carmarthen, under the protection of 
, Richard Yaughan, earl of Carberry; this place he used as a 

title to a catechism for children, on account of some remarks 

ii in which he was imprisoned. “In adversity and want, 

■ without books or leisure,” he wrote “ The Liberty of Pro- 

\ phesying,” showing “the iniquity of persecuting differing 

' opinions ;” a “ Life of Christ,” clear, earnest, and well arranged ; 

f “ Holy Living and Holy Bying,” devotional, fervent, and 

I eloquent. Cromwell gave him a passport to Ireland. Under 

■' Charles II. he was made bishop of Bown and Connor, and 

vice-chancellor of Bublin University. His “Buctor Bubi- 
I tantium,” or Guide of the Boubting, is an able handbook of 
casuistry. After ten days’ illness he died of fever, 3rd 
‘ August, 1667, aged fifty-four. Morally he seems to have 

■ been one of the most perfect characters of his age. Intellec- 
tually he was exceptionally powerful in memory, judgment, 

I and imagination — quite a Spenser among divines. His piety 

t was unaffected, and his learning thorough and broad. Of 

P, their several kinds — practical, controversial, and casuistical — 

§ his works are of the highest order. Their language is rich, 

I varied, and harmonious; their illustrations splendid and 

i von. Ill* 


oraate, though formal and sometimes over-minute and affected; 
Ms argumentation is clear,* distinct, and well put. 

In controversial theology William Chillingworth has been 
generally recognized as a masterly reasoner, one who, as 
John Locke says, “ by his example will teach both perspicuity 
and the way of right reasoning better than any I know — -not 
to say anything of his argument.” He was the son of the 
Mayor of Oxford, in which city he was born in 1602. Passing 
in 1618 as a scholar into Trinity College, he graduated M.A. 
1623, and was made a fellow, 1628 — being about the same 
time ordained. John Perse {altos Fisher), an able Jesuit, 
having convinced him of the necessity of a living “ infallible 
rule of faith,” Chillingworth attached himself to the Church 
of Rome, and went to Douay. But his godfather Laud, 
lord bishop of London, argued so forcibly with him that he 
returned to the communion of the English Church. Another 
Jesuit, Matthias Wilson, writing in 1630 under the name of 
Edward Knott, issued a treatise entitled “ Charity Mistaken,” 
Br. Christopher Potter, provost of Queen’s College, at the 
request of Charles 1. replied in 1633. Knott rejoined in 
“ Mercy and Truth, or Charity maintained by Catholics.” It 
was in answer to this book that Chillingworth produced his 
monumental work in 1638, “ The Religion of Protestants a 
Safe Way to Salvation”— a book which is, as Edward Gibbon 
says, “ still esteemed the most solid defence of the Reforma- 
tion.” It ran through two editions in five months. He was 
almost immediately made chancellor of Salisbury. Knott 
affirmed “ that he destroyed the nature of faith by resolving 
it into reason Br. Cheynell, the Puritan, rector of Pet- 

■WfiT'i'.Pl 


wuiwi, Loai \jfua wuum give mm new ngnc to aeny < 

his carnal reason and submit to faith” In 1640 he was ;l 

deputed to the Convocation in London, as proctor for the j 

chapter of Salisbury. He, being a zealous Royalist, attended | 

the king and acted as engineer at the siege of Gloucester, 1 

August, 1643. Chillingworth being with Lord Hopton at 
Arundel Castle, was taken prisoner by the Parliamentary | 

army under Sir William Waller. He fell ill, and dying in I 

the bishop’s palace at Chichester, was buried there in June, | 

1644. Br. Cheynell having delivered at the funeral an :| 


admonitory oration against the rationalism of the book, threw 
it into the open grave. Chillingworth takes up Knott’s work 
part by part and replies to it seriatim. This makes it less 
pleasant reading, but gives it thoroughness. Br. Thomas 
Reid considered him “ the best reasoner and the most acute 
logician of his age.” For point, ingenuity, and keenness of 
intellect, there have been few polemic writers capable of 
equalling William Chillingworth in argumentative power and 
brilliancy. 

Milton was a controversialist of fiercer mood, firmer con- 
viction, and more dexterous fence. In his thirty-third year 
he issued his treatise “ Of Reformation” — taking part with 
the Puritans. Bishop Hall — of whom we have already 
spoken as a satirist— in the same year (1641), when he was 
eighty-seven, published his “Humble Remonstrance in favour 
of Episcopacy,” to which “ Smectymnuus ” was issued as a 
rejoinder. James (afterwards Archbishop) Usher, issued a 
“Confutation” of this work, to which Milton repKed in his 
treatise “ Of Prelatical Episcopacy.” Hall, undauntedly re- 
turning to the charge, pubHshed “ A Befence of the ‘Humble 
Remonstrance,’” upon which Milton wrote “Animadversions,” 
and in reference to which he issued “ The Reasons of Church 
Government urged against Prelaty.” Hall (or perhaps his 
son) meanwhile sent forth a “ Confutation of the ‘Animadver- 
sions.’” Milton’s “ Apology for ‘Smectymnuus,’” 1642 (prior 
to which Hall had died), closed this severe and closely con- 
tested polemic. In 1642 appeared a “ Biscourvse on Schism,” 
by Mr. John Hales, a famous scliolar and divine, born at 
Bath, 1584, educated at Corpus Christi College, Oxford, who 
sat in the Synod of Bort, was made canon of Windsor, 1639, 
and ejected thence during the Rebellion. He delivered an 
oration at the funeral of Sir Thomas Bodley, founder of the 
library at Oxford, 1613. Hales died 1656, and in 1639 his 
“Golden Remaines” — consisting of sermons, letters, and 
miscellanies — were published. He was, as Bishop Pearson, the 
expositor of “The Creed” states, “as great a master of 
polite, various, and universal learning as ever yet conversedi 
with books,” and as Lord Clarendon affirms, “ one of the 
49—50 
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greatest scholars of Europe.” His “ Schism ” is an earnest 
pleading for greater comprehensiveness m the church, a^mst 
the multiplying of tests, and in favour of increased simpheity 

of creed and practical charity of life. , 

In theological literature, George Fox (1624-90), founder of 
Quakerism—son of a Leicestershire weaver of Drayton, and 
Umself bred as a shoemaker— deserves honourable 
not only for his intense zeal and unweaned laboims, but also 
for Ms “ Gospel Truth Demonstrated,’^ his 
and Travels, and his numerous Ohnstian epistles. So ouoht 
Eobert Barclay (1648-90), the Morayshire apologist for the 
doctrines and principles of the Society 
who oreatly influenced not Britain only, but the Continent 
TOm Penn (1644-1718) carried these 
from Oxford to the State of Pennsylvania m North Amenca, 
where “No Cross, No Crown,” gamed gr^t populanty. 

Thomas Goodirin, D.D. (1600-1679), was a native of 
Eolesbv Norfolk, student of Christ Church, fellow of tath- 
erine §all, and lectoer of Trinity Church, Cambridge--of 
which he became vicar in 1632. Eelinquishing his prefer- 
ments he was pastor of the Independents in Amheim, 
Holland. Havi^ become a member of the Westminster 
Assembly of Divines, he was made president of Magdalen 
College Oxford, where he and Owen used to pr^h on 
alternate Sabbaths in St Mary’s. Ejected at the 
tion, he took a charge in London, and there died. 
a Hercules in theology, a scholar to whom the Scripture 


LTlnrin of high. Calvinjm is 

Lntmned. He is often prolix, sometimes involved and 
o^mve, but always informing and suggestive. His sincere 
piety, unblemished character, and sterling conscienriousn^s 
made him a valued teacher. Of the contents of the five folios 
which he has bequeathed totteologi^l literature, perhaps 
the best are— “ Christ the Universal Pacemaker, The 
Heart of Christ,” “The Trial of a Christians Growth, and 
“ A Child of Light Walking in Darkness.” . 

Another celebrated contemporary nonconformist was 
Eichard Baxter, whose “devotion and piety and subtle 
and quick apprehension” Bishop Burnet aoknowledgM. 
Bom at Eowton, Shropshire, 12th November, 1615, after 
gaining a fair education against great odds by resolute m- 
dustry, he was ordained by John Thomborough, biAop of 
Worcester. He laboured in Dudley, Bridgenorth, aiM Kidder- 
minster, 1641, where the rabble rose against him as a 
Puritan, yet subsequently learned to love him as a samt. 
Under Bishop Morley he was “deprive^’ though he^was 
made an honorary chaplain to Charles II. and was offered 
a mitre as a bribe to Conformity. His subsequent career 
was chequered. He was imprisoned, arrested, distrain^, 
and at length, having issued in 1685 “ A Paraphrase on the 
Hew Testament,” he was indicted and tried oefore Judge 
Jefreys* He was fined and imprisoned, hut the hne was 
remitted and the sufferer liberated at the instance of the 
Eotnan Catholic peer, Lord Powys. Five years afterwards 
he entered into “The SainFs Everlasting Rest, of which 
he had written with so much force, grace, and fervour forty- 
two years before. Goodwin’s voluminousness was only about 
one-third, and Owen’s less than one-half, of Baxters: a 
uniform library edition of his works would fill sixty royal 
8 vo tomes. His mental energy, controversial P^f 
combative casuistry, practical good sense, holy zeal, bright 
spirituality, Platonic variousness, and Demosthenic extern- 
poraneity were all exercised despite confirmed ill-health, 
‘'He is said to have preached more sermons, engaged m 
more controversies, and written more books than any non- 
conformist of his age,” and yet he was highly popular. Of 
his “Call to the Unconverted,” 20,000 were sold m one 
year. It has been translated into every European language, 
and is said to be read in several of the dialects of the Indian 
races. Lord William Russell before his execution sent his 
hearty thanks to Baxter for his “ Dying Thoughts. John 
Howe (1630-1705), Cromwell’s chaplain, has m The 
Redeemer’s Tears” and other works shown a semitive 
tensity of .spiritual insight a 


popularity by Ms meditations, dialogues, &c., written with 
Lmi-poetic floridity quite his preachmg^^ 

plain and simple. The sermons of Bishop Sherlock 
1761) are learned, elegant, weil-reasoned, and arranged. He 
displayed commanding capacity as a controversialist against 

prevalent infidelity. . -n ^ 

Beniamin Whichcote (1610-84) was reckoned by Baxter 
among the best and ablest of the nonconformists. He was 
a man of much originality, learning, and piety, 
favour of freedom of conscience, and a commender of Plato, 
Cicero, and Plotinus to his pupils— among whom there were 
such men as John Waffis, D.D. (1616-1.703) scholar logician, 
mathematician, and divine; John toith (1618-52), author 
of “Select Discourses;” and John Worthington, who edited 
these Discourses, and wrote a life of Ms friend and fellow- 
student. Whichcote was provost of King’s, and professor 
of divinity. In 1649 he resigned the living of Cadbuir to 
Dr Ralph Cudworth. At the Restoration he was ejected from 
his college offices, but was afterwards minister of St. Ann s, 
Blackfriars, and vicar of St. Lawrence’s, Jewp, 

His sermons are vigorous, penetrative, and weighty, and his 
“ Aphorisms on Religion ” are acute, thoughtful, and concise. 

John Owen, though descended from the blood royal of 
Wales, rejoiced more in being by faith a son of Davids 
son and David’s Lord.” His father was minister of Stadham, 
Oxfordshire, and in that small parish this great divine was 
born 1616. He was precocious. He entered Queen s Col- 
lege at twelve, and was A.M. when ninetep. E^r leading 
a resistance to some Romanizing innovations of l^ud, he 
required, when twenty-one, to leave the university. He took 
orders, but no charge. To Sir Robert Dormer and Lord 
Lovelace he acted as chaplain. Taking the part of the 
Parliamentarians he went to London, published The 
Display of Arminianism,” and was first preferred to the iivmg 
of Fordham, which he exchanged for CoggeshalL^ He 
acquired the favour of CromweU, whom he accompanied to 
Ireland and Scotland. In 1651 he was made dean of Oxford 
University, and shortly afterwards vice-chancellor While 
there he issued “ The Perseverance of the Saints (1654), 
“The Mystery of the Gospel Vindicated, ’ and Communion 
with God,” and had among Ms students Locke, Wren, and 
' gydenliam, famous respectively in philosophy, architecture, 
and medicine; Ken, South, Sprat, and Cumberland m the 
Church of England, and the not less famous dissenters, 
Henry Howe, and Allein. The Restoration sent him 
adrift, and made Mm a fugitive. Under Buckinghams brief 
administration “Owen succeeded in the ministry Joseph 
Caryl the learned, pious, elaborate, and critical expositor, 
who made Ms ten quartos on the Book of Job a complete 
text-book of divinity, and gave its readers an opportunity 
of imitating the patriarch in the grace of patience. Owen 
too sent forth folio on folio fuff of prolix digressiveness and 
erudition— in excess, it is true, yet vigorous in theology, sus- 
tained in devotionality, precious for spiritual insight, and 
valuable for their robust reflectiveness. His Exposition of 
the Hebrews ” (in four folio volumes) is an exhaustless quarry 
of lore, logic, and love. His latest work, “ Meditations on 
the Glory of Christ,” was finished at Ealing, where he died 
24th August, 1683. Recollecting Owen’s trenchant anti- 
Arminian treatises, we remember that John Goodwin, m 
reply to whom he wrote, was not always a follower of the 
Dutch divine, but had issued a “Treatise on Justificato, 
1642, to which Walker and Eoborough feebly replied, 'The 
Divine Authority of Scripture asserted ” (1648)-— an original 
and ingenious aid to the understanding of the Scriptures— 
before he produced, in 1651, Ms “Redemption Eedeexneffi 
the ablest and most powerful plea for the freeness of Gods 
grace to repentant sinners, wliich in that age of xehgious 
controversy excited the predestinarian polemics of Lamb, 
Resbury, and Kendal, as weU as of “the two Atlases and 
patriarchs of Independency,” John Owen and Thomas 

Goodwin. , ^ -r .3 

Dr. Isaac Barrow, bom 1630, was the son of a London 
linen-draper, who followed Charles I. to Oxford, and went 
with Mm in his exile. Isaac possessed the paternal pugna- 
city and loyalty. . He was idle and quarrelsome at Charter- 
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energy and industry. He entered Peterhouse College, Cam- 
bridge, 1645, and Trinity College in 1647, Here Bacon, 
Galileo, and Descartes were his special studies. He passed 
M.A, in 1652, and by Dr. Hammond^s aid was made a fellow 
of his college. In 1660 he became professor of Greek, in 
1662 Gresham professor of geometry, in 1663 first fellow of 
the Royal Society by election, and first Lucasian professor of 
mathematics; in 1670 he became D.D., in 1672 master 
of Trinity, and in 1675 vice-chancellor of his university. 
As his Lucasian chair prohibited him from holding any 
benefice involving, cure of souls he resigned it in behalf of 
Isaac Newton, but issued as part of his labours therein his 
Mathematical Lectures ’’ and other works, which are recog- 
nized as models of sound reasoning in geometry. Though 
in the very height of fame as a geometrician, yet he followed 
his own golden maxim, “ A straight line is the shortest in 
morals as well as in geometry,” and devoting himself to duty 
as a divine, having obtained a small preferment in Wales, 
he resolved to serve the church, and afterwards gained 
a prebendal stall in Salisbury. He composed sermons 
massive in thought, rich in learning, choice in diction, and 
noble in sentiment, but far too copious, pedantic, and po- 
lemical for pulpit use; many of them were never preached 
Over the whole domain of theology and morals he marched 
with the step of a master, and he was a cautious and con- 
scientious controversialist. His great “Treatise on the 
Pope’s Supremacy ” — which, like his “ Sermons,” was pub- 
lished posthumously — is a monumental masterpiece of resol- 
utely pursued research and of closely conducted argumenta- 
tion. Calm, cold, and passionless in Ms investigation, yet firm 
and steady in his course, he sheds on all the pathway of his 
progress the light of a bright, broad, well-trained intellect. 
On 13th April, 1677, he had preached the Passion sermon 
at Guildhall; on 4th May, in a lodging near Charing Cross, he 
died of a fever, aged forty-seven, and was buried in West- 
minster Abbey, He is the author of the best definition of 
wit extant, and he could be witty himself. The Duke of 
Buckingham in an off- taking humour addressed him, “Doctor, 

I am yours to the shoe-tie;” “I am, my lord, yours to the 
ground,” he replied. “ Doctor,” the duke persisted, “ I am 
yours to the centre;” “My lord, I am yours to the antipodes,” 
said Barrow. “ Doctor,” continued the sneerer, “ I am yours 
to the lowest pit of hell;” “Ah, there replied the Doctor, 

“ I am sorry I must leave you.” 

Robert Boyle, seventh son of Richard Boyle, was born — in 
a magnificent castle originally built in 1185 by King John — 
in Lismore, 25th January, 1626. He was educated under 
Sir Henry Wotton, his father’s friend, at Eton, went the 
grand tour, learned French and Italian practically, and on 
returning found his father dead, and himself, at eighteen, 
heir to the estate of Stalbridge. After residing some time 
with his sister, Lady Ranelagh, who aided greatly in subdu- | 
ing his nature to piety, virtue, and knowledge, he retired ! 
to Stalbridge, and devoted himself to study. He “ seems to 
have been designed by nature to succeed to the labours and 
inquiries ” of Lord Bacon. With the scientific thinkers who 
subsequently founded the Royal Society he early associated 
himself, and that he might be a member of a learned com- 
munity took up his residence at Oxford. As an able and 
sedulous investigator of nature by experiment he added much 
to the progress of physics, optics, chemistry, pneumatics, and 
medicine. His mind was essentially reverential, and he 
wrote much on religious topics, e.g, on “ Seraphic Love,” “ The 
Style of the Scriptures, ” The Great Yeneration that Man’s 
Intellect owes to God,” “The Christian Virtues,” “The 
Eeconcilableness of Reason and Religion,” &c. Lord Claren- 
don urged him to take holy orders, Charles 11. offered to 
make him provost of Eton, and though in 1680 chosen 
president of the Royal Society, he refused the honour because 
scrupulous about tests and oaths. He published the New 
Testament in Irish, and shared with the East India Com- 

B iy the expense of printing a Turkish version. The four 
spels and the Acts were printed by him in the Malay 
, tongue, and he paid for the piiblicatioii of Pocock’s transla- 
tion . of Grotius’ treatise “On the Truth of the Christian 
Religion.” With money he aided many in trouble and straits, 
and helped to bring out not a few important books by bear- 


ing their cost. He died in 1691, having devoted Ms ample 
fortune to charitable, scientific, and religious purposes — 
founding, among other things, the Boyle Lectureship, which 
was first held by Richard Bentley in 1692. Boyle said, “ I 
use the Scriptures not as an arsenal to be resorted to only 
for arms and weapons to defend this or that party, or to 
defeat its enemies; but as a matchless temple, where I 
delight to be, to contemplate the beauty, the symmetry, and 
the magnificence of the structure, and to increase my awe 
and excite my devotion to the Deity there preached and 
adored.” 

The point and vivacity of the style and sentiment of the 
sermons of Jeremiah Seed (died 1747) are justly admired. 
The treatise on the “ Attributes of God,” by Stephen Char- 
nock (1628-80), excites intense and serious interest in the 
matters handled, and admiration of his genius, judgment, 
and incomparable and irrefragable reasoning. He is a sub- 
stantial divine. Neither the fine, fervid, apostolical affection- 
ateness of Archbishop Leighton (1613-84), nor Ms pure 
piety and sublime spirituality, could reconcile the contending 
parties in Scotland, and he retired in disappointment from 
the laborious honour of his episcopate. Holy Henry Ham- 
mond (1605 -60), in a mildly Christian spirit, carried on 
the study of theology and church history most laboriously, 
despite ejection and dejection. Charles I. esteemed him the 
most natural orator he ever heard. Bishop William Beveridge 
(1633-1717) is at once plain and solemn, grave and simple. 
His “Private Thoughts upon Religion” have been of in- 
calculable benefit to many readers. John Plavel (1627-91) 
was one of the most popular Christian writers of the stirring 
times in which he lived. He was deprived of his benefice, 
but Ms flock was not deprived of the benefits of Ms fervent 
and affectionate, plain yet lively preaching, which probed 
the conscience and stirred the heart. Dr. Thomas Puller 
(1608-61) is quaint and conceitful, but of extraordinary 
merit, his “Holy and Profane State” giving exemplary 
biographies of persons illustrative of each condition as 
described in characters and essays. As poet, preacher, 
historian, and a fascinating writer furnished with quite a 
storehouse of gossip about the wortMes of England, he is 
readable, interesting, and admirable. “The Resolves” of 
Owen Feltham contain an extraordinary treasury of ex- 
quisitely expressed moral and religious thought. . Twelve 
editions of Ms works were absorbed in Ms lifetime, so great 
was his celebrity. Few writers are so gifted with the power 
of condensed vigour, apt expression, and originality. Little 
or nothing is known of his life. He may have been born 
about 1600. His family belonged to Suffolk, but he was 
brought up in Cambridgeshire and (probably) edue.ated in 
Cambridge. He began to write early. His “Resolves,” 
begun in his eighteenth year, were issued in 1627. He was 
a personal friend of Ben Jonson and of Thomas Randolph. 
He seems to have “ served ” in several noble families, was 
a Royalist, and yet retained the fine healthy holiness of an 
earlier time. He is supposed to have died about 1678. 
He was many-thoughted, acute, judicious, and speaks out with 
an honest earnest Christian’s voice. 

Francis Atterbury, son of the rector of Middleton, Bucks, 
was bom in 1662, educated at Westminster School and in 
Christ Church, Oxford. He issued in 1682 a Latin version 
of Dryden’s “Absalom and Achitophel” In “The Battle 
of the Books,” in which Bentley assailed Boyle, and in which 
Garth, Swift, Aldrich, Temple, and many others took part, 
Atterbury ranged himself on the side of his pupil Boyle and 
got dreadfully mauled by the hammer of the great Grecian. 
He was pugnaciously controversial, and went into the High 
Church msputes of his time with vehement though rash in- 
trepidity as a pamphleteer. He was made Dean of Carlisle, 
then Dean of Christ Church, and Bishop of Rochester. He 
favoured the Jacobites, and personally corresponded with 
the Pretender, Though he helped to place the crown on 
the head of George I., he offered to go in Ms lawn-sleeves 
with the heralds who should proclaim Janies III., and was 
put in prison. Pie was afterwards “ deprived” and banished 
by the I’eers. He went to Brussels, Paris, and Montpellier; 
in the former he intrigiied with James, and in the latter 
devoted himself to literature. He was induced to return to 
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Paris, and bad just completed his seventieth year when he 
died there, 15th February, 1732. His style is perspicuous, 
polished, easy, and forcible. His mastery of the English lan- 
guage was almost perfect, and as an orator, preacher, and writer 
he had few equals and no rivals. His controversial writings 
are ingenious, sarcastic, powerful, and exceedingly dexterous 
in fence. He liked the glittering play of the weapons he 
wielded so well, and cared perhaps as much for the show 
they made as the cause they were used in. Over aU the 
finesse of cultured art is thrown. The following passage on 
the Golden Buie is (apparently) marked by Burns in a copy of 
Atterbury’s sermons, wiiich he presented to a village library: — 


“ Human laws are often so numerous as to escape our memories ’ 
and sometimes so darkly and inconsistently worded as to puzzle and 
embarrass our understandings. But here is a law attended with 
none of these inconveniences; the grossest mind can scarce mis- 
apprehend it, and the weakest memories are capable of retaining it ; 
how can there be any one so absurd and unreasonable as not to see 
and acknowledge the absolute equity of this command in theory, 
however he may swerve and decline from it in his practice; and to 
agree upon it as that golden mean which, if universally observed, 
would make the world universally happy ; every man a benefactor, 
a good angel, a deity, as it were, to his fellow-creatures, and earth 
the very image of heaven.” 


The two Erskines — Ebenezer (1680-1754) and Balph 
(1685-1752) — the co-founders of the Secession Church in 
Scotland, as well as their father Henry Erskine (1624-96), 
were all celebrated as preachers. Henry was thrice imprisoned 
as a stubborn Conventicler, and under him Thomas Boston 
received his first religious impressions. Ebenezer defended 
the Calvinistic doctrines of ‘‘ The Marrow of Modern Divinity,’’ 
written by Edward Fisher, M.A., 1627, and was, with other 
three ministers, ejected from the church. Four volumes of 
his sermons have been published, remarkable for unction, 
zeal, and grace. Balph adhered to Ebenezer’s protest, and 
his sermons, as well as his “Gospel Sonnets,” “Song of 
Solomon,” “Job’s Hymns,” &c., are marked by fervency, 
pathos, point, and simplicity, Thomas Boston (1676-1732) 
has been a precious tocher to many homes and hearts in 
Scotland by his “ Human Nature in its Fourfold State (1720): 
(1) as he was originally, (2) as he is in his sin, (3) as he 
should he through grace, and (4) as he will he in glory.” 
His “Crook in the Lot,” practical, stimulating, and con- 
solatory, was a much-bought chap-book for a century. His 
“ Body of Divinity,” though prolix, is greatly valued by the 
good and wise even yet. His youngest son, also named 
Thomas (1713-67), was one of the founders of the Belief 
Church {Le. a church for the relief of Christians oppressed in 
their privileges). He was opposed to patronage, and in 
favour of free communion, and next to Whitefield was esteemed 
one of the most reviving preachers of his day. In associate 
action he allied himself to William Gillespie (1708-74), min- 
ister of Dunfermline, whose “Treatise on Temptation,” a 
work Ml of excellent matter, was edited by Dr. John Erskine 
(1721-1803), colleague of (though of a different school of 
theology and politics from) Dr. WiUiam Bohertson in Grey- 
friars Church, Edinburgh, friend of Jonathan Edwards, the 
American metaphysician and divine, and the opponent of 
John Wesley. Erskine’s mode of preaching is described by 
Sir Walter Scott in “ Guy Mannering” as exhibiting “much 
learning, metaphysical acuteness, and energy of argument ” 
— praise which his volumes of sermons thoroughly deserve. 
Nor should we leave unmentioned John Brown (1722-87) of 
Haddington, a weaver’s son in Carpow, early left an orphan, 
shepherd, pedlar, schoolmaster, pastor, self-taught linguist, 
professor, commentator, very nearly the most voluminous of 
Scottish theologians, and the most influential of ministerial 
minds, whose “Self-interpreting Bible” — ^found in almost 
every home — ^formed the great storehouse of the common 
Christian knowledge of pastors and peasantry for a century. 
It is both valued and valuable still. 

Among the Scottish divines who aimed at rivalling in 
effectiveness of style the more notable of the English theolo- 
gians, a Mgh place is held by Dr. Hugh Blair (1718-1800), 
whose “ Lectures on Ehetoric and Belles Lettres” (1783) 
were the most systematic investigation and exposition of style 
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five vols. were issued 1777-1800) are correct and elegant in 
diction, polished in periods, and regular in paragraphs, though 
wanting in warmth and animation. They were translated 
into French and German. The executors of John Logan 
(1748-88) — famous as a minor poet, and known as the author 
of “ Runnymede,” a tragedy (1783), and “ Elements of the 
Philosophy of History” (1781)— issued two volumes of his 
sermons, which are elegant, imaginative, perspicuous, and 
original, but deal rather with moral questions than religious 
truths. Dr. William Robertson (1721-93), the historian, 
who was one of Logan’s executors, and a defender of Home 
the dramatist, though he only published one sermon, note- 
worthy for felicity of composition and power of reasoning, 
which he delivered for the Society for the Propagation of 
Christian Knowledge (1765), was distinguished for elegance 
and good taste as a preacher, and as the leader of the moderate 
party in the ecclesiastical establishment became the model 
of many ministers. The Rev. Robert Hardy was energetic 
and controversial. In the works of Dr. James Macknight 
(1721-1800), the disciplined theologian finds learning with- 
out pedantry, and piety without enthusiasm, and the general 
reader good sense, acuteness, and an immense amount of 
instruction. Alexander (known as Jupiter) Carlyle (1722- 
1805) — friend of Smollett and Collins, defender of Hume, and 
one of the leaders among those men who in Scotland con- 
ferred lustre on the latter part of the eighteenth century — 
was a man of broad mind, powerful character, and effective 
eloquence, though only two of his sermons have been pub- 
lished. George Campbell (1719-96) — whose “ Philosophy of 
Rhetoric” (1776) contains many scholarly and thoughtful 
things — in his “Dissertation on Miracles” (1763), levelled 
against the scepticism of Hume, won high honour, which his 
“ Occasional Sermons” and his lectures on “ Pulpit Eloquence” 
fully maintained. Robert Wallace, D.D. (1697-1771), was a 
political economist and a divine. His “ Dissertation on the 
Numbers of Mankind” (1753) astonished David Hume, and 
originated the speculation of Malthus, Archibald Alison 
(1757-1839), whose “Essay on Taste” (1790) is refined in 
fancy, ingenious in speculation, and melodious in style, issued 
in 1809 “ Sermons,” in which sacred wisdom is enshrined in 
beauty, and the teachings of virtue are enforced with fas- 
cinating power and charming attractiveness. 


SECTION II.— PHILOSOPHY AND MOEALS. 

John Locke, as an advocate of human liberty and inde- 
pendence of conscience, holds a high place. He is the 
philosopher of toleration, civil and religious, and he did not 
hesitate to suffer for his opposition to one party or his critical 
animadversions on the other. His claim of freedom for the 
human understanding, in the age in which he lived, is of his- 
toric significance. Born at Wrington, near Bristol, 29th 
August, 1632, he was educated at Westminster School and in 
Christ Church, Oxford, where, discarding Aristotelianism, he 
studied Bacon and Descartes. He found that he would require 
to reconsider the whole question of the nature, qualities, and 
powers of man’s mind, not with the pedantic measurement of 
a mechanical surveyor, but with the accuracy of a careful 
searcher into all that can be known and learned of it by 
diligent investigation. This he did in his celebrated “ Essay 
concerning Human Understanding” — begun 1670 and printed 
1690. It did not take its final shape till it had reached 
the sixth edition. Its aim is “ to inquire into the original 
certainty and extent of human knowledge, together with the 
grounds and degrees of belief, opinion, and assent” In it 
Locke tries to employ the Baconian method of observation 
and experience as the basis of a theory of human knowledge. 
Though it is an excellent specimen of the best prose of the 
time, as it was written for popular use, it is defective in that 
unity of expression and scientific rigour of statement by 
which a philosophical treatise should be marked. Hence 
differing schools of thinkers profess to found their system 
upon Locke’s theory, and may quote apt sentences from the 
work to show that his views implied theirs. He decried the 
notion that there are innate ideas — ie. characters stamped 
into or written on the soul; and affirmed that we derive from 
experience, as (1) sensation and (2) reflection, all our koow- 
ledge .4 By memory, comparison, and association we retain, 
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arrange, andaggregate it into tlie moulds and forms of thought; 
but mind is not recognized by him either as an originating 
faculty or an independent modifying force. In doing so 
Locke either really or apparently opposed several generally 
accepted truths of a philosophical, practical, and scientific 
nature, and considerable controversy arose, not so much on 
the validity of his psychological system as on the assumed 
effects of his intellectualism on the holding of these views. 
Professionally he devoted himself to medicine, politically to 
the furtherance of liberty, and religiously to the reconcilia- 
tion and union of all sects of professing Christians — an idea 
which William III. favoured. Hence his letters on ‘‘ Tolera- 
tion” and his “Eeasonableness of Christianity.” Eor the 
opinions expressed in the latter work he was attacked by 
John Edwards, D.D., Cambridge, in a powerful but some- 
what bitter controversial spirit. To this writer Locke replied 
in two tractates in “ Vindication of the ‘ Reasonableness of 
Christianity.’ ” He was also engaged in a controversy with 
Edward Stillingfleet, bishop of Worcester, the distinguished 
defender of Protestantism in the reign of James II. Pound- 
ing upon some passages in Locke’s essay, Stillingfleet ac- 
cused him of subverting the very foundations of Christian 
faith in a “ Defence of the Doctrine of the Trinity.” 
Locke rebutted the charge with indignation and power. 
During his later years Locke became a severe student 
of Scripture, and produced a valuable “ Paraphrase and 
Notes” of St. Paul’s Epistles, preceded by an essay on the 
proper understanding of them. His style, though sometimes 
rather prolix, is the most pellucid of any of the authors of 
his age. He held several offices, but had to flee to Holland 
because charged with favouring Monmouth’s expedition, and 
his name was erased from the roll of the students of Christ 
Church. In failing health, after his return, he resided with 
Lady Masham, daughter of Dr. Cudworth, at Oates, in High 
Laver parish, where he died 18th October, 1704. 

Anthony Astley Cooper, third earl of Salisbury, was born 
in London, 1671. His “Enquiry Concerning Virtue” was 
first published in 1699. He also wrote “ Letters on Enthu- 
siasm,” “ The Moralist,” a philosophical rhapsody, of which 
Leibnitz spoke most favourably ; “Sensus Communis; or an 
Essay on Freedom, Wit, and Humour;” his “Soliloquy; or 
Advice to an Author” (1710). In Italy he composed his 
“ Judgment of Hercules ” and his “ Characteristics.” A re- : 
vised issue of his best works appeared after his death, aged 
forty-two, in 1713. He defined morality as the proper 
balancing of the social and selfish appetites, and so seeking 
good for its own sake. It is independent in its origin and 
nature, and is therefore a reflex sense, not only, as Clarke 
teaches, of the fitness of things, but of right and wrong in 
themselves. John Brown, D.D. (1715-66), wrote, at the 
suggestion of Bishop Warburton, three “Essays on the 
‘Characteristics’” (1751), including (1) “ Ridicule as a Test of 
Truth,” (2) “ Motives to Virtue,” (3) “ Revealed Religion,” 
The ability and acuteness displayed in the second essay on 
the relation of virtue to happiness are very marked. The 
book to which, more than to any other single work, Bishop 
Butler’s “ Analogy” was designed as a reply was “ Christianity 
as Old as the Creation” (1732), by Matthew Tindal (1657- 
1733), which taught that natural religion — i,e. the achieving 
of human perfection — ^is complete and sufficient, and has only 
been republished in Christianity. Richard Price (1723-91), 
issued in 1757 “ A Review of the Principal Questions,” in 
which he says there are three distinct elements in morality: 
(1) a conception of right and wrong, (2) a feeling of beauty 
and deformity, and (3) a power of designating actions as good 
or ill — which power is the understanding. A sense is a mode 
of feeling, the understanding is a vital energy of mind, and is 
the guide and superintendent of the operations of our other 
faculties. Morality is an intelligent perception, reception, 
and performance of what is good. Henry Home, Lord 
Karnes (1696-1782) — author of an excellent work on “ The 
Elements of Criticism ” (1762), “ Sketches of the History of 
Man” (1773), “Hints upon Education, chiefly concerning 
the Culture of the Heart” (1781), besides many legal and 
miscellaneous writings — set forth in his essays on the “ Prin- 

I ' les of Morality and Natural Reli^on” (1751), the power 
the principle of sympathy to stir the conscience or moral 
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sense— -which has afl other moral principles, desires, and 
afiections under its immediate and entire control— to the 
examination, determination, and practice of what is right. 

Bernard de Mandeville, born at Dort in Holland, 1670, 
studied physic, and having obtained Ms degree, came over 
to England. Here he published several books of a clever, 
ingenious, but perverted kind: “The Virgin Unmasked” 
(1709), a coarse dialogue between an old maiden aunt and 
her niece on love and marriage, a tract on “ Hypochondria ” 
(1711), “The Grumbling Hive; or Knaves Turned Honest ” 
(1714). This book — about 400 lines of octosyllabic verse, with 
notes — ^was declared by the grand jury of Middlesex to be in- 
jurious to morality when enlarged in 1723, and it was vigorously 
attacked in various publications. In 1720 he issued “ Free 
Thoughts on Religion,” and some time afterwards a whimsical 
and paradoxical work entitled “ An Inquiry into the Origin 
of Honour and the Usefulness of Christianity in War.” 
Mandeville died in 1733. Addison says he appeared like a 
parson in a tye-wig, but Sir John Hawkins says he was 
pensioned by some Dutch merchants and spirit dealers to 
write in favour of gin-drinking and immorality. “ The Fable 
of the Bees; or Private Vices Public Benefits” — a reissue 
and defence of the “ Grumbling Hive” — in 1732, was opposed 
by Dr. Fiddes in a “General Treatise on Morality” (1724); and 
by John Dennis (1657-1734) in “Vice and Luxury Public 
Mischiefs.” Thomas Bluett — besides being author of an able 
“Life of Job” — in his “Enquiry whether the Practice of 
Virtue tends to the Wealth or Poverty, Benefit or Disadvan- 
tage of a People ” (1725), objected to the pleas offered by the 
author of the “ Fable of the Bees ” for the usefulness of vice 
and roguery.” Bishop Berkeley, in the second dialogue of his 
“ Minute Philosopher,” combats Mandeville’s selfish theory 
of morals and the social utility of vice, asserts the dignity 
of human nature, maintains that pleasures are generally 
different, and shows that sensuality degrades those who in- 
dulge in it. William Law also wrote remarks on the “ Fable 
of the Bees.” Mandeville affirms that man, like all other 
animals, is irresistibly solicitous only about Ms own gratifica- 
tion. Lawgivers and politicians, seeing that the passions of 
man require curbing, began to inflame Ms pride as a noble 
being; and his (so-called) virtues are the offspring of this 
flattery. He asserts pride, avarice, self-indulgence, are 
stimulants to exertion, and are the appetites which induce 
toil to gratify them. The six dialogues in the second volume 
contain a large amount of droll, satirical, odd, but often 
offensive though ingenious remarks. Bolingbroke and Pope, 
however, did little more than polish and cleanse the outside 
of the cup and platter of the selfish theory of morals in that 
“ Essay on Man,” the speculative opinions of which the former 
drew up and the latter versified. 

Thomas Burnet (1635-1715), clerk of the closet to William 
III., and author of “The Sacred Theory of the Earth” 
(1684) — a work of magnificent imaginativeness and majestic 
march of style, though as an exegetical exposition of Scrip- 
tural truths not worthy of implicit reception— published, 1697 
and 1699, three pamphlets, containing remarks against Locke’s 
views, Mrs. Catherine Cockhurn, n7e Trotter (1679-1749) — 
authoress of “ The Flowers of the Forest,” the tragedies of 
“Fatal Friendship” (1698), “The Unhappy Penitent” 
(1701), “ The Revolution in Sweden ” (1706), &c. — in 1702 
defended Locke against Burnet in a treatise precise in logic 
and clear in expression. J, A. Lawde in 1694 issued “ The 
Nature of Man,” opposed both to Hobbes and Locke; Richard 
Burthhogge, M.D., a Devonshire J.P. who died 1694, in his 
“ Essay on Reason,” dedicated to Locke, criticises him keenly, 
and maintains that phenomena “ do no more exist without 
our faculties, in the things themselves, than the images that 
are seen in water or behind a glass do exist in those places 
where they seem to be.” This “favourer of fanatics,” as 
Antony Wood calls him, anticipated Kant and Hamilton in 
the explicit assertion of “ the relativity of human knowledge ” 
John Sergeant (1621-1707) contends against the fancies of 
the Ideists, that notion or cognition is peculiar to man, and 
that knowledge is not representative but real. Henry Lee’s 
“Anti-Scepticism” (1702) controverts Locke in four books, 
maintaining that we cannot avoid having perceptions and 
forming judgments, tliat idea ought not to be extended from 
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** image of object” to “object of thought,” that his views 
destroy the authority and fixedness of moral ideas, and. are 
sceptical in tendency. Peter Brown, provost of Trinity 
College, Dublin, who died 1735, issued in 1728 “The Pro- 
cedure, Extent, and Limits of the Human Understanding,” 
and in it affirms that “ we have ideas of sensible objects only,” 
and “ know only the operations of spirit.” The latter are 
pure, the former mixed, and illation is not employed on 
simple, but on complex notions. Vincent Perronet replied 
to Bishop Browne with pertinent acuteness (1736-38), and 
Ramuel Bold in 1699 threw himself zealously into the arena 
in defence of Locke's theory of ideas, and the discussion of the 
necessary immortality of the thinking substance. Edmund 
Law, D.D. (1703-87), bishop of Carlisle — who in 1772 
edited Locke’s works in three vols. 4to — in his “ Inquiry into 
the Ideas of Space, Time,” &c. (1734), dissented from his 
views on innate ideas; and Zachary Mayne, in “An Essay 
on Consciousness” (1727), initiates in philosophy the dis- 
tinction between consciousness and self-consciousness, on 
which Keid and Hamilton insist. 

Influenced by Locke’s theory of representation and volition, 
George Berkeley, D.D., bishop of Cloyne (1685-1753), began 
to meditate on the metaphysical meaning of the material 
world. His “ Theory of Vision ” appeared in 1709, “ The 
Principles of Human Knowledge” in 1710, “ Three Dialogues 
between Hylas and Philonus” in 1713, and “Alciphron, or 
the Minute Philosopher,” in 1732; all his works have been 
issued in a splendid edition under the care of Professor A. 0. 
Fraser, LL.D. (1871). Berkeley was born in 1684 at Killerin, 
near Thomastown, in Kilkenny county, entered Dublin Uni- 
versity in 1702, was made fellow in 1707, took the grand tour 
in 1713-20, was appointed dean of Derry in 1724, proposed 
to found a college in Bermuda for the training of our trans- 
atlantic colonists, and sailed for that purpose to Rhode Island 
in 1728, returned and became bishop of Cloyne in 1734, and 
died in 1753. He stands in the front rank of the Idealist 
philosophers who followed Locke. He refuses credence to the 
common belief that those unthinking objects which in the 
mass we call Nature are real and material, but lays it down 
as a scientific fact that what we see and feel, hear, taste, and 
smell, are only sensations, that our ideals of real objects are 
only the phenomena of our own minds, and that therefore (1) 
there exists in the world nothing beside these objects — whose 
me is percipi, i.e. which exist because perceptions arise in 
m ; and (2) we have no immediate certainty except that of 
the existence of our own thoughts. This phenomenalism is 
the order of God, “ in whom we live, and move, and have our 
being.” Hence the universe of realities exists only in the 
mind of the Creator, and exists in us representatively, in in- 
tellect and thought, only through impressions made upon us 
such as He wills, and all the phenomena of life and of the 
universe are the action of the Deity upon our spirits without I 
the intervention of a senseless and inert mass called by us ! 
matter. It is only when misunderstood that opponents can 
say, by a quatemio terminorum, 

When Bishop Berkeley says, ‘ there is no matter,’ 

No matter then what Bishop Berkeley says, 
or can think him rebutted by the clever (illogical) epigram, 

“ Wliat is mind ? It is no matter. 

What is matter ? Never mind I ” 

Berkeley is explaining mental phenomena. He does tliat 
within the circle of thought itself, and refuses to go beyond 
mind for what he finds therein. The natural philosopher is 
free to explain Nature in any way he chooses to call science. 
It lies before the philosopher in calm and lustrous dignity, an 
awful reality, as God’s creation, but so far as it is thought it 
is only a phenomenon of mind. 

The notion that metaphysics tended to annihilate the uni- 
verse led Isaac Newton (1642-1727) to exclaim, “ Beware of 
metaphysics!” But his own doctrine of universal gravitation 
, is quite distinctly metaphysical (Gr. ret, ret (pvaiKot ) — 
4n;ld^ gained through, but really lying beyond, physical im- 
jMressions. Pope in his epigrammatic couplet unites and har- 
monizes Newtonian physics and Berkeleyan metaphysics thus 
and Nature’s laws lay hid in night; 

God sadd, * Lat Newton be 1’ and all ww light.** 


His various profound scientific and mathematical treatises 
being written in Latin do not hold a place in English litera- 
ture, but his “ Observations on the Prophecies of Holy Writ,” 
particulary of David and St. John, and “The Chronology of 
Ancient Nations ” appeared after his death. 

Andrew Baxter (1686-1750), born and educated in Old 
Aberdeen, with considerable ingenuity, acuteness, and novelty, 
maintained in an “ Inquiry into the Nature of the Human 
Soul” (1737), against Berkeley, that matter is real besides 
holding that matter is neither eternal nor uncreated. In 
“ Thoughts Concerning the Human Soul,” by William Coward, 
M.D., Oxford (1656-1725), a controversy was originated 
which lasted a century, and gave occasion to the issue of 
quite a library of literature. He affirmed that a spiritual 
immortal substance, united to the human body, is a heathenish 
invention and not consonant with philosophy, reason, or 
religion. His book was burned by the hangman in 1704. 
Henry Dodwell (1641-1711), Camden professor of history in 
1688, deprived in 1691 as a non-juror, in 1706 issued “ An 
Epistolary Discourse ” to prove that the soul is a principle 
naturally mortal, but immortalized actually by the pleasure of 
God to punishment or reward by the Divine baptismal Spirit — 
conveyed by bishops alone. Richard Bentley, Samuel Clarke, 
Jeremy Collier, John Norris the poet, Henry Layton, Robert 
Bragge, Thomas Broughton, and a host of others argued the 
question with a fervid intensity of feeling and a thorough 
devotion of heart which show absorbing and passionate reli- 
giousness. The general logical and theological opinion of 
the time may be expressed thus : — “ The soul is immortal 
because it is immaterial, for that which is immaterial has no 
principle of dissolution in it.” 

Joseph Butler (1692-1752), born at Wantage, educated at 
Twekesbury and ()xford, became Preacher of the Rolls in 1718, 
bishop of Bristol in 1738, and of Durham in 1750. His “Ser- 
mons” (1726) — written in opposition to Hobbes, Mande- 
ville, Shaftesbury, (fee. — are well argued and weighty, and no 
work in the English language has been so influential in moral 
philosophy and on religious thought as his “ Analogy of 
Religion, Natural and Revealed, to the Constitution and 
Cause of Nature ” (1736). After stating that difficulties in 
thought are found in Nature as well as in Scripture, and in- 
ferring that therefore we should no more deny Scripture than 
Nature, but strive to understand both as, just on this 
account, probably derived from the same author, he treats 
(1) of natural religion, and in this section considers the prob- 
ability of a future life, the government of God as a system 
of rewards and punishments, and man’s estate as one of 
probation, implying moral discipline — trials, difficulties, and 
dangers; the effects of the doctrine of necessity on human 
life and habits; and the incomprehensibility of (lod’s govern- 
ment: (2) of revealed religion — the importance of Christianity; 
the weakness of the argument against revelation that it is 
miraculous; our inability to know wbat a revelation ought to 
he, and the probability that things that seem difficult should 
be contained in it ; that Christianity is ill understood ; the 
Mediator it offers; the evidence in favour of Christian faith; 
and the objections to arguing against religion, since nature 
may also be argued against. He opposes Locke on the ques- 
tion of personal identity. The whole treatise is cautious, 
compact, consistent, reasonable, and reverent — a massive, 
weighty, and powerful statement of thoughtful faith. 

Samuel Clarke, D.D., born at Norwich, 1675, and educated 
at Caius College, Camliridge, became rector of St. James’s, 
Westminster, and died 1729. As Boyle lecturer he delivered 
a series of discourses on the being and attributes of God, and 
the truth and certainty of the Christian revelation (1704-5). 
He is accurate but monotonous in style, a wary and skilful 
controversialist, and so well disciplined in scholastic logic that 
Voltaire called him a reasoning-mill Though he followed 
the a priori system of reasoning pursued by Spinoza, Clarke 
opposes his argumentation. He is a very voluminous writet 
himself, and has excited many others to write. Ten volumes 
of his sermons have been published. His “ Paraphrase of 
the lour Gospels,” and his “ Exposition of the Church Cate- 
chism,” are even yet worth reading. His controversial con- 
tests with Waterlarid, , Dodwell, Anthony Collins, elicited 
many volumes, and readers of Hutcheson, Smith, Price, and 
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Mackintosh will find evidences of his influence on them and 
their theories. 

Francis Hutcheson (1694-1747) — who, though born in 
Ireland, revived speculative philosophy in Scotland— was 
trained for the church but became a teacher in Dublin 
(1721-29), and was then appointed professor of moral philo- 
sophy in Glasgow. His Inquiry into the Origiml of our 
Ideas of Beauty and Virtue” appeared in 1725, and in 1728 
his “ Essay on the Nature and Conduct of the Passions and 
Affections,” This contains fine and refined discussions against 
the theories of Dr. Samuel Clarke and Mr. William Wollaston. 
His mind was fresh and vigorous, original and independent. 
He maintained the existence in us of a power to discern good 
in itself, a moral sense inherent in the soul, an inner deter- 
mining feeling which approves good and condemns evil His 
“ Introduction to Moral Philosophy,” and his ^‘Posthumous 
Lectures,” were issued after his death. “ Butler and Hutche- 
son,” as Sir James Mackintosh remarks, coincided in the two 
important positions that (1) disinterested affections and (2) 
a distinct moral faculty are essential parts of human nature. 
Hutcheson is a chaste and simple writer, who imbibed the 
opinions without the literary faults of his master Shaftesbury. 
He has a clearness of expression and fulness of illustration 
which are wanting in Butler. 

David Hume (1711-76) — notable as a philosopher, a 
diplomate, and a historian— transformed the empiricism of 
Locke into scepticism, and originated the transcendental 
“ critique” of Kant. Even so recently as 1868, F. Papiilon 
claims Hume as the precursor of Auguste Comte. Cause is 
with him a mere habit of thought. We can perceive no 
objective connection between causes and effects, and cannot 
therefore reason from nature up to nature’s God. All the 
materials of thought are supplied to us by experience — ex- 
ternal or internal. Perceptions combine into conceptions, 
by the three principles of association, (1) similarity, (2) 
contiguity in space or time, and (3) correlation of cause and 
effect. Knowledge consists of (1) facts, and (2) ideas. The 
former we can examine but cannot manipulate as we will; the 
latter we can, by the sole agency of the faculty of thought, 
arrange, systematize, and operate with as we choose. But 
this gives us no guarantee of their reality — geometry would 
be true were there neither triangle nor circle in the universe. 
The resistance of facts to our manipulation, unless we know 
their qualities and harmonize our processes with them, dis- 
tinguishes the ideal from the real But to reason from the 
data of experience to any field transcending its limits is an i 
illicit overleaping of the hounds of intellection. This was a i 
logical demolition of the prevalent philosophy, which accepted 
sensational science, and by asserting a basis for belief in . 
faith, evaded reasoning by dogmatism. Hume was, in this i 
sense, a destroyer. He cleared from the field of philosophy 
every structure raised by aught but reason; and held that the 
contents of the invincible entity, which we call intellect and 
designate /, is the only certainty known to us — whatever its 
suggestions may imply or make possible. He was only a 

f hUosophic sceptic, but not personally a religious one. In 
is own moderate unenthusiastic fashion he held the accepted 
creed. His “ Essay on Miracles” is not really a hostile tract- 
ate against religion, but an ironical argumentum ad homines, 
showing that the common-sense school (who were all pledged 
theologically) held philosophic principles which were irresist- 
ibly destructive of the very basis of religion, and imply that 
as they could not renounce their religion they must give up 
their philosophy. Hume was born in Edinburgh, 26tn April, 
1711, had a scanty education, tried and gave up law and 
commerce, lived some time in France (1734-37), and there 
wrote his “Treatise on Human Nature” (1739). It “fell 
still-born froin the press.” His “ Essays” (1742) were more 
favourably received, and in 1746 he was, unsuccessfully, can- 
didate for the chair of moral philosophy. He went as secre- 
tary of embassy to Vienna and Turin, and remodelled his 
' former philosophical work into (1) “ An Enquiry Concerning 
Human Understanding,” 1748; (2) “An Enquiry Concerning 


the Principles of Morals,” 1751. Subsequently he issued, in 
175% “ Political Discourses,” and in 1755 “The Natural His- 
tory of Religion.” In 1752 he was appointed curator of the 
Advo^tes’ Library, Edinburgh, and this gave him the oppor- 


tunity of writing his “ History of England,” and becoming 
the first of the great triumvirate of the historians of the 
eighteenth Century — Hume, Robertson, and Gibbon, Hume’s 
is not a history in the modem significance of the term. It is 
wanting in accuracy, impartiality, critical sagacity, and width 
of sympathy. It is rather a (somewhat one-sided) philosophic 
review of the currents of English history, and even as such 
contains many reflections fitted to instruct, elevate, and guide 
the student of the life of the past. His political writings 
inspired Adam Smith and Diigald Stewart with those prin- 
ciples which are accepted by the civilized world. In 1763 he 
was secretary of the British embassy to France under the 
Earl of Hertford, present at the signing of the peace of 
Versailles, and was the admiration of Paris, On his return 
he was made under-secretary of state, and conducted the 
diplomatic correspondence of the foreign ojSice. He retired 
in 1769, and died in Edinburgh, 26th August, 1776. 

Among the most distinguished writers on mental and moral 
philosophy taking part in the stir excited by Hume’s writings 
we may mention David Hartley (1705-1757), who by his 
“Observations on Man” (1749) gave a definite form to the 
Association theory suggested by Hobbes, admitted by Locke 
(in the fourth edition of his Essays), and advanced by Hume. 
Hartley’s system involves three tenets: (1) that vibrations 
are excited, propagated, and sustained in the brain as the 
material instrument of sensation and motion, through which 
ideas are presented to the mind ; (2) that there is an action 
of association in the mind which is distinguished by (g) vivid- 
ness and (5) frequency, is (<z) simple or (5) complex, and 
manifests itself as {«) synchronous and (J) successive ; and 
(3) these associations are the results of vibrations — which 
are pleasant if congruous, painful if incongruous, and so 
induce assent or dissent, and excite a moral sense and the 
recognition of God. Joseph Priestley, LL.D. (1733-1804) — 
physicist, publicist, philosopher, and theologian — was the 
successor and disciple of Hartley, and reissued “ Hartley’s 
Theory of Mind” (1775), with disquisitions intended to prove 
(wliat its author explicitly disavowed) that it led to materialist 
conclusions. Priestley was a remarkable man, a severe cross- 
examiner of all thought, and fearlessly independent in his 
search for truth. He laid the basis of the chemistry of the 
gases; wrote thoughtfully and voluminously on philosophy 
and theology, and was an earnest advocate of political, religious, 
and intellectual freedom. He evidently liked the charge, the 
onset, and the encounter of controversy. A continuous war- 
fare of pamphlet, tract, and volume prevailed about him in 
zealous give and take. In a shameful outbreak of fanaticism 
and ignorance at Birmingham in 1791, Priestley’s house 
was sacked and burned, his library and laboratory destroyed, 
and himself compelled to flee. j6e went to America, where 
he died, Priestley’s examination of the doctrine of intuitive 
beliefs taught by Reid, Beattie, Oswald, and the Scottish 
school generally, issued in 1774, is one of his strongest efforts 
in philosophical criticism. His works have been published 
in twenty-five volumes, royal 8vo (1817--35), Birmingham 
erected a handsome statute to his memory in 1874. 

The name of Adam Smith is recognized in every civilized 
land as that of the man who demonstrated that freedom of 
industry and commerce lies at the basis of the wealth of 
nations. He was born at Kirkcaldy in 1723, and studied 
at Glasgow and Oxford. In 1761 he was chosen professor of 
logic, and next year accepted the chair of morals. In his 
“ Theory of Moral Sentiments” (1759) he gave a refined and 
instructive analysis of the principles of morality, expressed in 
language simple and dignified, illustrated by a lively and 
chaste imagination, and sustained with vigour of argument. 
He objects to the self-interest of Hobbes, the utility of 
Hume, and the benevolence of Hutcheson, and maintains 
with skill, clearness, feeling, and eloquence that sympathy is 
the ground or primal sentiment which links reason, formulates 
the rules of morality, and impels us, almost involuntarily, to 
classify the habits and actions of men into virtuous and 
vicious. In this he mistakes, we think, the motim to for the 
law of action. In economics Smith is at once the Copernicus 
and the Newton of politics and finance, as well as the Bacon 
of statesmanship — although, perhaps, he leaves too much 
unnoticed in his work the one element in the wealth of 
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nations most worthy of consideration — the originating might 
of the human mind— an element the value of which Watt, 
Arkwright, and Henry Bell almost immediately signalized. 
Smith died in Edinburgh, 1790. 

Dr. William Paley (1743-1805), as a fellow of Chrises 
Church, Cambridge, elaborated that popular theory which in 
1785 he published in The Elements of Moral and Political 
Philosophy.” It is rather a critical compilation and a com- 
promise than an original and determinate work. It is really 
difficult to see the distinction between the utility of Hume 
and the expediency of Paley. His definition is a very good 
practical working rule of life for those who accept its premises, 
but it is scarcely a philosophical one — “virtue is,” in its 
end or aim, “the doing good to mankind in obedience to” 
{ie. having for its law or embodied rule) “ the will of Cod, 
and for the sake of everlasting happiness.” This, when re- 
duced to its lowest terms, may be taken to mean “ whatever 
Is (really) advantageous is right. Pale^s “ Horae Paulinae ” 
(1790), “Evidences of Christianity” (1794), and “Natural 
Theology ” (1802) attained great celebrity by their charm of 
manner, mastery of detail, and skill in presentation. The 
works of the Archdeacon of Carlisle were long regarded as an 
epitomized “ truth made easy.” 

Thomas Reid, born in the manse of Strichan, Kincardine- 
shire, 26th April, 1710, was educated for the church. Dr. 
George Turnbull, author of “ The Principles of Moral Philo- 
sophy,” was his teacher. He became librarian of Marischal 
College, an office which an ancestor, Latin secretary to James 
L, had endowed. After a short time spent in a journey 
through England, he was in 1737 inducted minister of New 
Macher, whence in 1751 he was promoted to be professor of 
moral philosophy in Old Aberdeen. Here he projected a 
literary society, many members of which subsequently acquired 
reputation— 0 .^. George Campbell, D.D., who replied to Hume 
inhis “DisserUtion on Miracles” (1763); James Beattie, LL.D., 
poet and moralist; Alex. Gerard, D.D., author of essays on 
“Taste” (1759) and “Genius” (1774); Thomas Blackwell, 
author of “An Inquiry into the Life and Writings of Homer” 
(1737), “Memoirs of the Court of Augustus” (1753); and 
many others. In 1764 Reid published Ms “ Inquiry into 
the Human Mind on the Principles of Common Sense” — 
having first submitted it to Hume, against whom it was mainly 
directed. Hume expressed satis&ction with the perspicacity 
and pMIosophic style of this reply to his reasonings. On the 
resignation of Adam Smith (1764), Reid was chosen to the 
chair of morals, Glasgow. Having retired in 1781, he issued 
his essays on “ The Intellectual Powers of Man ” (1785), and 
on “The Active Powers” (1788). died 7th October, 
1796. Reid's main superiority over other metaphysicians lies 
in the thoroughness of Ms introspective analysis of mental 
processes, the clearness of Ms perception of their phenomena, 
the precision and simplicity of the manner in which he de- 
scribes them and states his results. At first he accepted Lockers 
theory, and received unstartled the Berkeleyan doctrine, but 
he was astonished and troubled by Hume. He could not see 
a flaw in the superstructure, and he resolved to re-examine 
the ground-plan. Burners invincible I he saw was irradiated 
with consciousness. Experience and intuition unitedly con- 
stitute perception, and in an indivisible dualism give a pre- 
sentation to thought — as ideas. Our reasonings are not 
merely comparisons of these ideas, but analyses of them as to 
content, power, and value, according to principles inherent in 
the constitution of the mind. Thus far he went as an investi- 
gator of psychologic facts, but he did not rise to the higher 
investigation of the organic structure of the intellect in whiclx 
these phenomena are manifest, so as to find out its funda- 
mental laws, “ Common sense ” is not a series of opinions, 
popular and generally accepted, nor even a faculty of reason; 
but the power of knowing possessed by the human mind and 
called into exercise by experience — (1) intellectual^ resulting in 
sensation, memory, perception, abstraction, judgment, reason- 
ing, taste, consciousness, moral perception, and social sympa- 
thies; (2) aciftw— powers not of aflfection or desire only, but 
of determination and action-attention, deliberation, and 
purpose. Similar opinions to those of Reid were rather 
ly than phEosopMcally advanced by James Oswald, 
in his “ Appeal to Common Sense in Behalf of Reli- 
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gion” (1768); by James Beattie (1735-1803), in his 
on Truth” — an exceedingly popular book, which went through 
four editions in five years (1770-75)— and his “ Elements of 
Moral Science” (1790-93); by Adam Ferguson (1724-1816), 
who gained the Edinburgh chair when Hume was disappointed 
(1746), author of an “Essay on the History of Civil Society ” 
(1767), “ Institutes of Moral Philosophy ” (1769), and “ His- 
tory of the Roman Republic” (1783). 

Jeremy Bentham, jurist and reformer, was born in London 
1748, and during a long life of eighty-four years proved him- 
self estimable as a man, useful as a citizen, and capable as a 
thinker. His moral speculations hold really a secondary and 
subordinate place, and are introductory only to his innovating 
doctrines on jurisprudence, law, and government. He was not 
so much in search of a theoretically accurate, as a practically 
workable principle of morality. His statement that “ Nature 
has placed mankind under the government of two sovereign 
masters — ^pain and pleasure: it is for them alone to point 
out what we ought to do as well as to determine what we 
shall do,” is laid down by him as a practical foundation on 
which “ to rear the fabric of felicity by the hands of reason 
and law.” As a social maxim, whatever tends to the real- 
izing (1) of the greatest possible happiness of the greatest 
possible numbers, and (2) secures that the least possible 
inconvenience should press on the fewest possible, is a good 
working one for society in regard to jurisprudence, law, and 
politics. His first systematic work, “ An Introduction to the 
Principles of Morals and Legislation,” though printed in 
1780, was not published till 1789. In it he sifts and anato- 
mizes very skilfully, though somewhat sarcastically, nine 
differing ideals of moral theory. He acknowledges that Ms 
own idea of utility can be traced to Helvetius and Priestley, 
and he thinks it expresses the unanalyzed experience of all 
men. The useful is the right, and ought to be made the 
obligatory. This, however, he sets up as the public standard 
of judgment rather than as the private principle of action, 
and it is possible that “the springs of action” inay differ 
from the utilities to which they are applied in the mere 
“ mill-race ” of the lives of many. The initiative must differ 
hom consequent 

In any endeavour to follow intelligently the continuous 
flow of human thought as expressed in the literature of phi- 
losophy, theology, and morals, the “ Enquiry Concerning 
Political Justice and its Influence on Morals and Hap- 
piness” (1793), by William Godwin (1756-1836), as well 
as his “Inquirer” (1797) and Ms “Thoughts on Man” 
(1830) — in wMch the theory of human perfectability is 
assumed rather than argued — ought to be mentioned. 
Nor can we leave unnamed Dugald Stewart, under whose 
professoriate (1784-1810) a. mental and moral philosophy 
was taught which has affected the personal character of many 
of the best public men of the nineteenth century, and much 
of the political, religious, and educational progress for which 
our modern Kfe is remarkable, and to whose pen— in his 
“ Philosophical Essays ” (1810), “ The Elements of the Philo- 
sophy of the Human Mind” (1793-1814), and the “View of 
the Active and^Moral Powers” (1828) — we owe the finest 
restatement of the argument for a moral sense, the most 
exquisite exposition of the speculations of the common-sense 
school, and the most felicitous examination and illustration 
of the doctrines of the Scottish school of Hutcheson in morals 
and Reid in metaphysics. He was a master-mind as an 
expositor 

HISTORY.— CHAPTER XIX. 

THE PEOOEESS OF IfATIONALITT Alffl) CONSTITUTIONAL 
COVEENMENT. 

The outward arrangements of society must change with man’s 
changing mind. The complex polity of Europe — grouped as its 
nations were by diplomatists — resulted in watcMul jealousies 
and in constantly varying coalitions. The Napoleonic appeal 
to the bayonet had broken up these diplomatic aggregations 
and made a readjustment of the map of Europe once more; 
necessary. In the settlement that resulted a fresh endeavour 
was made so to reconstruct states as to prevent the predomif 
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oaney of any royal house, The nation at whose cost, by 
whose power, and through whose persistency the sovereignty 
of the sword was shattered on the field of Waterloo, though it 
might have claimed an ascendency, was contented with an 
equal place among the European Pentarchy — the Five Great 
Powers. While claiming the common right of self-defence, 
Britain^ sought no extension of empire within European 
territories, and was thus freed alike from temptations to 
intermeddle and from fear of intermeddlement. Thus, by 
the casting nf its vote, Britain has been able to exert a 
mediatorial influence among nations, to secure the cessa- 
tion of obstinate hostilities, to reconcile intending or actual 
belligerents, and to commend the exercise of humanity or 
command the observance of justice towards the vanquished 
in international or revolutionary warfare. 

Eussia, having retired from the field of fight, had no part 
in the glorious hundred days” of 1815, and thereby lost 
both presume and power in the revision of the political 
geography of Europe. Alexander devoted himself to the 
improvement of the state and the consolidation of the empire. 
He effected g^reat reforms, though he still adhered to auto- 
cratic authority. His successor, Nicholas L, even more 
tiian he, exercised despotic dominion. Insurrections ensued, 
but by his energy and courage the autocrat secured submis- 
sion, and he commenced a career of oppression and aggression 
which aggravated Europe, Provinces were wrested from 
Persia, a protectorate was asserted over the Principalities of 
the Danube, the right of free navigation in the Black Sea, 
through the Dardanelles, and up the Danube, was claimed, 
Poland was annexed as a Eussian province, the noble effort 
of the Magyars to escape from Austrian thraldom was para- 
lyzed, the chieftains of the Caucasus were remorselessly sup- 
pressed, and Eussian appropriations were pressed forward in 
Central Asia. Everywhere the Eussian borders bristled with 
bayonets, and embroilments were excited. Each success 
whetted his appetite for the extension of Eussian domina- 
tion, and he resolved to make an incursion into Southern 
Europe. With this end in view, he claimed an exclusive 
protectorate of the members of the Greek Church in Turkey. 
As this would have given him a right to interfere in the in- 
ternal affairs of that country, the sultan refused to acknow- 
ledge the claim. Eussia invaded the Principalities of the 
Danube (July, 1853); Omar Pasha opposed this aggression 
and defeated the Russians at Oltenitza, checked them twice 
at Kalafat, repulsed them at the siege of Silistria, and entered 
into Bucharest in triumph. Great Britain and Prance re- 
garded with disfavour Eussia’s arrogance, and declared war 
against the disturber of the European political settlement, 
1854. Their united armies landed near Eupatoria, advanced 
towards Sebastopol, and having reached the banks of the 
Alma, inflicted a sanguinary defeat on the enemy 20th Sep- 
tember, made a detour to Balaclava, and when attacked 
there drove off their assailants, and again successfully de- 
fended themselves on the heights of Inkermann. They laid 
close siege to Sebastopol, and many heroic minor contests 
illustrated the occurrences of the time. The Sardinians joined 
the allies, and along with the French — after a severe con- 
flict — occupied the heights of Tchernaya, 16th August. 
Nicholas I. died 2nd March, 1855, and Alexander II,, 
his son, succeeded. Sebastopol, the great southern naval 
depot and arsenal of Russia, having endured a siege of 316 
days, was at length compelled to capitulate 9th July, 1855. 
After the signature of the peace of Paris, March 1866, the 
allied armies evacuated the territories of Russia, the frontiers 
of which were by treaty removed to a distance from the banks 
of the Danube. The new czar devoted himself to internal 
organization and reform. The serfs were emancipated in 
1863, a Polish insurrection was crushed, and Poland ab- 
solutely incorporated with the empire. The contest in the 
Caucasus, which had lasted half a century, was brought to^ a 
dose by the capture of Schamyl (1797-1871) at Ghunib, 
1869, and his release after taking the oath of fidelity, 1866. 
In the Franco-German War of 1870 Russia took no part, but 
during its progress she repudiated her treaty obligations 
re^rding the neutralization of the Black Sea, gained her 
object in 1871, and in 1874 entered into alliance with the 
royal family of Britain by the marriage of the Duke of Edin- 


burgh to the Giand-duchess Marie, Czar Alexander II.^s only 
daughter. Some smouldering causes of discontent burst out 
into insurrection against the sultan in Bosnia, Herzegovina, 
and Servia. The Turks, by murder, massacre, and atrocities, 
aroused great indignation, and serious fights ensued. Diplo- 
matic negotiations for the securing of the peace of Europe by 
promoting reforms in Turkey failed, and on 24th April, 1877, 
Eussia declared war, and its armies crossed the Turkish 
frontiers both in Asia and Europe. Kars was invested 22nd 
May, and the Danube crossed 30th June. General Gourko 
seized the Shipka Pass; Plevna was assailed 30th July, but 
Eussia was disastrously repulsed. Aided by Roumania, 
Eussia again invested the place, and at last, 10th December, 
Osman Pasha was forced to yield. A combined advance was 
made towards Constantinople, but Britain interposed to save 
it. In Asia Kars was taken and Erzeroum threatened. 
Turkey sued for peace, and at San Stefano a treaty was 
signed. But the signatories of the treaty of Paris revised 
tMs, and at the Congress of Berlin lessened Eussia’s gains in 
Europe to a strip of Bessarabia. This war prevented Russia’s 
aggressions in Asia for a time, but they were recommenced 
in 1879. On 13th March, 1881, the Nihilist conspirators 
against Imperialism, after many attempts, succeeded in mur- 
dering the Czar. Alexander III. continued the old policy, 
and in Asia the aims of Russia and the claims of Britain 
brought on the jeopardy of war — averted only by diplomatic 
intervention, Eussian intermeddlement was begun once 
more in Bulgaria, and again diplomacy was taxed to the 
utmost to prevent a war likely to embroil the Pentarchy. 
Russian autocracy is the only sovereignty of the sword 
claiming power in Europe, and it is probable that the re- 
straints imposed upon its interference will necessitate its 
adoption of the reign of law within, and the co-operative ac- 
I ceptance of the dominion of international jurisprudence with- 
out, its immense territorial holdings. Thus, for the time, the 
western disturber of the balance of power has had oppor- 
tunity given it of growing great by internal improvement, 
and the development of patriotism and public spirit. 

The stubborn assertion of autocratic supremacy in the East 
was for a long time counterpoised by the active effervescence 
of spirit in the West, eager to realize once more Napoleonic 
Caesarism in France. Austria, desirous of securing supremacy 
in Italy, sought to unite to herself, by secret treaties, all the 
minor states. Cavour realized the danger and resolved to 
defeat the scheme. The army of Sardinia, glowing with the 
fame of the Tchernaya, was rapidly increased and diligently 
drilled. Austria declared this to be a menace and threatened 
war. Victor Emmanuel IL, having given his daughter Oiotilde 
in marriage to Prince Napoleon, cousin of the French em- 
peror, gained, by the cession of Savoy and Nice, the aid of 
France. When Austrian troops crossed the Ticino, 29th April, 
1859, a short but sanguinary campaign followed, illustrated 
by actions at Montebello and Palestro, 20th and 31st May, 
Magenta and Solferino, 3rd and 24th June, in each of which 
the Austrians were defeated; peace was sought and bought by 
the treaty of Villafranca, at the cost of the cession of Lom- 
bardy (minus Venice) to the Sardinian sovereign. Then the 
Italian co-signatories revolted, and Garibaldi, having headed 
them, by heroic efforts achieved their deliverance from Francis 
Joseph’s power, and brought them to declare for Victor Em- 
manuel and a united Italy — the first parliament of wMch met 
1861. The great powers recognized the king and kingdom of 
Italy 1864. Venice was gained in 1866 and Rome in 1870. 
Cavour died in 1861, before his heart’s desire— a free and 
united nationalized Italy — was accomplished; Victor Em- 
manuel, under whom the aspiration of Italians since the 
days of Dante was realized, died 1878, and Humbert I, 
succeeded a constitutional sovereign ; the noble, simple, 
patriotic Garibaldi died 1882. Italy has been en^ged in 
war with the Abyssinians in Africa, and Signor Crispi has 
enteredinto a league of peace with the Southern States 
along the Mediterranean shore. 

Austria’s relations with her Hungarian subjects had been 
strained since Kossuth and his patriotic fellows had been 
foiled, and during the Eusso-Turkish War it was with diffi- 
culty the dual empire was preserved from division-«-each 
taking different sides. In 1867 its statesmen conciliated 
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Hungary by having the emperor crowned king at Pesth- — 
under oath to conserve all the old rights of that nation on 
his partj and on theirs of allegiance to the crown. Except an 
internal commotion excited by a decree ordaining the Ger- 
man language to be taught in all non-Magyar schools, the 
fewo politically federated yet constitutionally independent 
kingdoms have progressed pretty harmoniously, and though 
Russian scares occasionally threaten a panic, the renewed 
commercial relations between Austria and Prussia seem to 
give hope of stability for some time, although it is not un- 
Hkely yet that a Southern Slavonic confederation may be 
found to he the only sure safeguard of the balance of power 
in the east of Europe. 

The reason for these Austrian concessions to Hungarian 
aspirations must be sought in the recent relations of the 
northern and southern Germanic empires. In the peace- 
year 1851 the German Bund was renewed. Prussia and 
Austria, having passed through severe political storms, mak- 
ing a virtue of necessity, both declared themselves bent on 
securing the unity — under constitutional confederation — of 
Germany. In 1861 Frederick William IV. was succeeded by 
William I. He had the Hohenzollern tenacity of purpose 
and dynastic ambition, and aided by his prime minister, Otto 
von Bismarck, set to work to achieve the regeneration of 
Germany on the Prussian ideal and through the warlike re- 
gimen of blood and iron. The King of Denmark’s wrongful 
claim of Holstein — a strictly German duchy of which he hap- 
pened to be the chief — as a Danish duchy and an appanage of 
the Danish crown, being persisted in, led to the breaking Ujp 
of the National Assembly constituted in 1848 with the uni- 
versal approval of Germany. The Bund commanded Prussia 
and Austria to occupy the territories in dispute conjointly tiE 
the claims were adjudicated on by the Diet. In 1866, under 
plea that Austria was encouraging the Augustenberg claimant, 
Prussia annexed the Holstein-Schleswig ducliies and Hesse- 
Oassel, overran and annexed part of Saxony, entered, con- 
quered, and annexed Hanover, and when Austria remon- j 
strated, by a short, sharp conflict in Bohemia, ending with ! 
the battle of Sadowa, 3rd July, 1866— one of the most stub- 
born, sanguinary, and impressive battles of the century — 
subdued the Austrians, annexed Frankfort and Nassau, and, 
by the conditions of the treaty of Prague, succeeded in ob- 
taining supremacy in Germany, the confinement of the poli- 
tical influence of Austria to its Gisleitlian and Transleithan 
territories, and six millions in name of expenses. The con- 
federation of North Germany, the cession of Venice to Italy, 
and the concession to Hungary of legislative independence, 
were some of the after-results. Prussia was now the most 
powerful state in continental Europe, and held the political 
leadership of a rapidly unifying Germany in its hands. But 
the heir of the Napoleonic glory — whose destiny was taken 
to be to humble and punish in succession the adversaries of 
the first Emperor of the French — having dealt an effective 
blow to Russia by the success of French arms in the Crimea, 
and to Austria in the victories of Magenta and Solferino, was 
in search of a cams belli with Prussia. When that is eagerly 
sought it is generally easily found. Spain wanted a king. 
Prince Leopold of Hohenzollern was proposed to and accepted 
by Colonel Prim as precisely the man for Spain. Napoleon 
III. found in this his longed-for opportunity. He declared 
that the German candidature must be given up. Prussia 
professed no concern in the matter, but affirmed the right of 
Spain to freedom of choice. Realizing the evil of a dynastic 
war, waged on such a pretext, Britain intervened to promote 
peace; and while the prince’s name was withdrawn by con- 
sent, Prussia refrained from countenancing the prince’s can- 
didature. Napoleon insisted that Prussia should undertake, 
that on no account or at any time should that prince’s claims be 
again advanced or promoted. This was political charlatanerie; 
only one answer could be given — an emphatic No I On 15th 
July, 1870, Napoleon III. declared war. All Germany rose 
in favour of Prussia. To the emperor’s dismay he found that 
his theatrical trick could only be a flash in the pan. Ger- 
many was ready and enthusiastic, France unready and lag- 
gard. Besides, Prince Bismarck had shown that wMe pro- 
fessing enmity to Germany, he had been asking the cession 
of Belgium as the price for allowing Prussia to dqal with 


Germany as it chose. Napoleon was stricken with mental 
paralysis. His self-possession forsook him. Instead of an 
instantaneous activity of movement, he did not arrive at 
Metz till 28th July, and only on 2nd August he joined Fros- 
sard at Saarbriick, and after throwing a few shells into the 
town, telegraphed that the Prince Imperial had at this siege 
undergone his baptism of fire.” By that time 500,000 Ger- 
mans were under arms. On 4th August the French, after 
fighting well, retreated from Weissenberg; at Worth, on the 
6th, MacMahon was put to utter rout, and, at Forbach, Fros- 
sard suffered disastrous defeat, Bazaine began to retreat to 
Chalons on the 12th; the Germans intercepted them a few 
miles from Metz. The battles of Courcelles and Vionviile 
took place, and as the great engagement at Gravelotte ended 
in disaster and defeat, the arniy of the Rhine rushed within 
the shelter of the Moselle- washed fortress. After a siege of 
seventy days it surrendered, and subsequently became the 
capital of German Lorraine. MacMahon and Napoleon set 
out to relieve Metz, and they had slowly reached the Meuse 
when they were encountered, on the 30th, by the German 
forces; fighting continued for three days, and the 1st Sep- 
tember witnessed, near Sedan, the struggle which closed the 
Napoleonic empire. The emperor, marshals, generals, and an 
army of 100,000 soldiers made an unconditional surrender. 
On the 4th a republic was formed and a Government of Na- 
tional Defence took office. By the 19th Paris was invested. 
M. Jules Favre evoked diplomacy ; Gambetta, having escaped 
from Paris in a balloon, endeavoured to organize an army for 
the relief of Paris. Many efforts were made by sortie to 
break the lines of the besiegers, and by the armies of the pro- 
vinces to reach the begirt city. All failed. Within and 
without every hope vanished, and after great sufferings Paris 
capitulated, and at Versailles, 28th January, 1871, temporary 
terms were signed. Peace was agreed to bn 24th February, 

I and ratified by the National Assembly on the 28th. Paris 
was occupied by 30,000 Germans, as a sign of conquest, for 
two days; a fifth part of Lorraine, including Metz and TMon- 
ville, and of Alsace, with the exception of Belfort, were ceded 
to the victors, and £200,000,000 was demanded as expenses. 
Hard as the terms were they were accepted, and yet, almost 
immediately, resistance was made. Before March closed 
the Commune had triumphed, and every department of affairs 
was under the management of speculators in spoliation, en- 
thusiasts in politics, and adventurers in revolution. 

The condition of Paris under the Commune was more ter- 
rible than it was under the invader. M. Thiers, the chief of 
the executive, could not for some time restrain the reckless 
and defiant Communists, who forbade public worship, mur- 
dered the Archbishop of Paris, levied blackmail from the 
rich, quarrelled among themselves, and destroyed the pro- 
perty of the state. At length the troops of the Assembly 
were brought together and an army was encamped within 
the city walls. Bloodshed and destruction prevailed, citi- 
zens and soldiery fought, public buildings were destroyed 
by incendiaries, and even private dwellings were set ablaze 
with petroleum. The excesses of that week of horror 
thrilled Europe and deprived France of the sympathy which 
had been felt and shown when the siege of Paris was raised. 
The expulsion of the Communists in 1871 was followed by 
the withdrawal of the victors, who gave up the last fortress 
they held — Vendome — in September, 1873. 

In January, 1873, at Chiselhurst, Napoleon III. died. 
The Prince Imperial, eager to gain the military experience 
and renown which befitted the traditions of his house, joined 
the British army in the iSulu War as a volunteer, and was 
slain in June, 1879. Early in 1883 the Comte de Chambord— 
whom it was at one time intended to proclaim as Henry V., 
King of France — also died. Meanwhile M. Thiers and Ms 
associates wrought nobly for France. The indemnity money 
was speedily raised and paid, and things seemed Hkely to 
settle down into a condition of quietude when Gambetta made 
an ultra-republican speech, which excited the fears of 
monarchists and led to the retirement of Thiers and the preis 
sidency of MacMahon, ^The National Assembly of 1871 had 
carried on the government so far boldly, and wisely decreed 
that their provisional power should cease and a new legisla- 
ture be elected in March, 1876. In 1879 MacMahon resigned 
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and M. Gr4vy was called to the headship of the republic. In a sangiiinary civil war waged by her uncle Bom Miguel, was 
1887 he was, through unpopularity, originating in a traffic in restored in 1833, and left her crown to her son Pedro V., 
decorations, replaced by M. Carnot, who has, as his prede- under the regency of Ms father (1853), the little western 
cessors in office have done, maintained order internally and strip of Europe appeared to prosper well In 1861, however, 
peace abroad. Communist agitation and agitations for a re- Pedro died, Bom Luis succeeded, and by a marriage with the 
visa!, if not a reversal, of the constitution have been active, daughter of Victor Emmanuel of Italy, strengthened his dynas- 
but on the whole the prestige and X-)olicy of France have been tic influence; wMIe more recently his eldest son, by marrying 
wonderfully restored and maintained. the Princess Amelia of Orleans, daughter of the Comte de 

Germany, which had long desired recognition as a national Paris, has acquired relations with the monarchists of France, 
unity, now saw that the success of Prussia deserved recogni- The constitution has been modified, with increasing leanings 
tion. The States requested William I.’s acceptance of impe- to limitation of sovereign power and a responsible ministry, in 
rial dignity, and on 18th January, 1871, at Versailles, he was 1852, 1864, and 1878. When Brazil acquired its independ- 
proclaimed and crowned, in his seventy-fourth year. Three ence in 1825, it became a constitutional empire under Bom 
months afterward the new constitution was settled and signed. Pedro, the son of John VI. On John’s accession to the 
Thus as the French Empire vanished from the political stage, crown of Portugal, he resigned both thrones, giving Portugal 
the Empire of Germany acquired historical existence. The to Maria and Brazil to Bom Pedro. Since that time Portugal 
main endeavour of the German government has been to con- has been once more a European power governed not from 
solidate and organize with a marvellous completeness the Brazil, but from within, and Brazil, free to pursue South 
diverse elements of the empire into a well-knit union, and, American influences alone, has been making steady progress, 
while holding strict watch over the course of politics, to keep and in 1885 decided to emancipate its slaves. 


free from embarrassments of a merely temporary sort, and 
endeavour to preserve, not disturb, the peace of Europe, 
With this view an army bill was— though only after a disso- 
lution of the Reichstag — passed, and a treaty between Ger- 


The United States of North America did not accomplish 
the freedom of their slaves peacefully. These vast terri- 
tories have been the scene of singular changes and of unpre- 
cedented advancement. New states have been formed to the 


many, Italy, and Austria has been concluded with the design west, and their sway now extends from ocean to ocean, 
of bringing the whole of Central Europe into a confederation Owing to disputes about the boundaries of Texas — which, 
which shall restrain any attempted encroachment, whether after a war of separation, closed by the battle of San Jacinto, 


from east or west. | 

We have mentioned that the ostensible cause of the Franco- ^ 


had been acknowledged as an independent state, and bad 
been admitted to the Union in 1846 — war was declared by 


German War was that Prince Leopold of Hohenzollern had the States against Mexico. In this two battles were gained 
been suggested as a suitable sovereign for Spain. After the and the city of Mexico was taken by the States. By treaty, 
death of Ferdinand VII., in 1833, civil war was carried on New Galtfornia and New Mexico were ceded to the United 
between the adherents of his daughter Isabella — in whose States and their boundaries settled in 1848, though some- 
interests the Salic law had been repealed— and the partisans what modified in 1850. Mexico fell into anarchy under 
of his brother Bon Carlos, who held that the throne was her- Juarez, an armed intervention was undertaken to establish 
editary in the male line alone. In 1834 the European powers law and order, an empire was resolved on, and the Austrian 
acknowledged Isabella II. The queen-mother, Christina, in Archduke Maximilian, in 1864, accepted the crown. The 
her behalf granted Spain a new constitution in 1837, which States resented this intrusion of France into territory so 
was modified in 1845, suspended in 1857, restored in 1864, nearly adjoining ’ theirs, and at their demand the French 


but so little regarded that in 1868 a revolution arose and a 
new dynasty was proposed. After the failure of many nego- 


troops evacuated Mexico in 1866. Unpropped by French 
bayonets, Maximilian’s throne collapsed; he was betrayed and 


tiations and the occurrence of the Franco-German War, King shot 19th June, 1867. Juarez resumed power, and on his 
Amadeus I., duke of Aosta, was chosen, but finding his rule death in 1872 Lerdo de Tejada was made president of the 


only tolerated by one party and used as an occasion for fac- 
tious insurrections, he resigned in 1873. A republic was pro- 


republic. Under him there was less disorder and consider- 
able progress. In 1884 General Porficio Biaz succeeded, and 


claimed, but the mutual strife of the factious led to the ac- after eighteen years’ suspension, diplomatic relations between 
cession of Isabella’s son in 1875, as Alfonso XII. Garlist Great Britain and Mexico were, in 1885, re-established under 
insurrections continued for a year. Isabella was permitted Ms rule. The country is gradually settling down under a con- 
to return. Alfonso married, first the daughter of the Buke stitutional and compact ministerial government. After a 
of Montpensier, January, 1878, and after her death in June, twelve years’ union, Texas passed, on 11th June, 1861, an 
the Archduchess Christina of Austria, November 29, 1879. Act of Secession from the United States, having joined the 
He died November 25, 1885, and a posthumous son, born cause of the Confederate States, which, consequent on the 


17th May, 1886, was proclaimed King Alfonso XIII., with 
his mother as regent. Besides her home strifes Spain has 


election of Abraham Lincoln as president of the United 
States in November, 1860, had resolved to withdraw from 


had difficulties abroad. In 1860 she declared war against the Union. The chief cause of this political disruption — the 
Morocco, seizing the seaport of Tetuan; in 1861 part of San greatest event in the Mstory of the republic — was slavery. 


Domingo was taken; and for a time the armed intervention 
of France in Mexico was aided by Spain. Against the re- 


A critical juncture had arisen in which that mighty federa- 
tion, which had so nobly maintained the rights of man, was 


public of Peru she declared war in 1864, and over Chili, which called upon to decide whether negro slavery might be ex- 
had become independent in 1818, after the battle of Maypu, tended from the Potomac to Cape Horn, or should be declared 
she reclaimed a protectorate, and bombarded Valparaiso in an illegal and impossible thing within the limits of the Ameri- 
1866. In this she was successfully resisted. Chili and Peru can free states. Fortunately, for the credit of humanity and 
had subsequently a dispute between themselves, which broke the future of the world, the republic prevented the calamity 
out into war in 1879. The Chilians vanquished the Peruvians and avoided the disgrace. Abolitionism triumphed and free- 


by land and sea, captured their capital, Lima, and when, in 
1883, terras of peace were settled, the far-west South Ameri- 


dom prevailed — but not till, by a fearful fratricidal war, the 
American democracy had been tried, as by fire, and regenerated 


can continent acquired a large accession of territory from the the policy of the states whose constitution declares, as its first 
land of the Incas. Of late the possibilities of Morocco seem principle, that “all men are free and equal” On 4th Febru- 
to have excited great expectations in Spain, and not only has ary, 1861, delegates met from the seceding states and organ- 
an expeditionary corps been established but earnest anxiety ized the Confederate States of America, having Jefferson 
is felt to press on the strengthening of the navy. Numerous Bavis of Mississippi, and A. H. Stephens of Georgia, as pre- 
factions still wrangle among themselves, but the majority sident and vice-president respectively, with the seat of govern- 


ss attachment to monarchy, favour for constitutional 
ipies, and aversion to revolutionary movements, 
rtugal, after a long period of invasion, political anarchy, 
sontests for the crown, was more fortunate than the sister 


ment at Richmond (24th May). Senators and representa- 
tives gave up their seats in Congress; officers of the army 
and navy resigned their commissions and devoted their ser- 
vices and swords to the Confederacy. Fort Sumter, in 


the Peninsula. At the death of Maria, who, after 1 Charleston harbour, was besieged. A Federal naval expedi- 
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fcioa for its relief set sail. On Its arrival within sight the 
Confederates began a bombardment, and on the 11th April 
the fort surrendered. Immediately 75,000 Federal volunteers 
enrolled for the defence of Washington, and they were con- 
fronted at Bull’s Run, on the Potomac, by the Confederates. 
A panic seized the Pederals, who retreated to Washington. 
Half a million men were called out by Lincoln; the whole 
coast-iine from Yirginia to Texas was blockaded, while the 
Confederates fortified the rivers Tennessee, Cumberland, and 
the Lower Mississippi. Nashville was taken 0th February, 
1862, and held by the Federals; Roanoke Island was cap- 
tured, and Yorktown was successfully assailed; but after fight- 
ing his way towards Richmond, M‘Ciellan was driven back 
to the gunboats after six days’ sanguinary conflict, and in 
the Shenandoah Valley “ Stonewall” Jackson defeated Banks 
and Pope, who were to have supported the attack on Rich- 
mond. Another defeat was inflicted on the Federal forces at 
Bull’s Run. McClellan and Lee met at Antietam. The re- 
sult was a drawn battle. Lee next appeared before the army 
of the Potomac at Fredericksburg, and vanquished General 
Burnside there in one of the bloo^est battles of the conflict. 
Several engagements took place with heavy loss to both 
parties, but with no decided victory till early in May, 1863. 
Lee defeated Hooker at Chancellorsville— Jackson being by 
mistake mortally wounded by his own men. Taking now the 
offensive, Lee advanced to Harrisburg, and attacked General 
Meade at Gettysburg unsuccessfully, and was soon driven 
again beyond the Potomac. The Federal forces besieged 
Vicksburg and Port Hudson, starved them into surrender, 
and opened the Mississippi. Rosencranz, having taken 
Chattanooga, pushed into Georgia, and suffered defeat by 
General Bragg at Chickamauga. Riots ensued, cries for 
peace arose, conscription was disliked, the declaration of 
the freedom of the negroes was unpopular, and credit depre- 
ciated. The Federal government had command of the sea 
and access to the market, while the Confederates were land- 
locked and exhausted. Ulysses S. Grant, in 1864, became 
commander-in-chief, and planned a coursing campaign over 
the Southern States with 1,000,000 men. In this series of 
strong, grim, retaliatory measures, the Federalists endured 
terrible losses, but kept doggedly on, always making further 
progress within the enemy’s territories. At length, in 1865, 
the very citadel of the Confederates was put under assault. 
On 2nd April Richmond and Petersburg were surrendered. 
Lee capitulated on the 9th, and on the 12th Mobile was 
taken. In the midst of these warlike proceedings, the poll 
for the presidency was taken, and Lincoln was once more 
placed at the head of affairs. News of the surrender of the 
Confederate army had just brought animation and joy to 
the North, when, on the 14th of April, John Wilkes Booth 
assassinated the president, and was himself pursued and 
slain. Andrew Johnson, advanced to the presidency, was 
able to declare the war ended, to proclaim the perpetual aboli- 
tion of slavery in the States and territories of the republic, to 
restore the seceded states to their place in the federation, and 
to announce the pardon of most of those who had taken a 
prominent part in the rebellious secession. During his tenure 
of office, the republican party, even against his veto, passed 
their legislative measures. In 1869 General U. S. Grant was 
elected, and in 1873 re-elected. Under him the Alabama 
claims were pressed. It was urged that the British govern- 
ment, as a neutral power, failed in its duty to prevent the 
building and fitting up of cruisers in favour of the Con- 
federates in its ports, and compensation both for direct and 
indirect damages were sent in. Britain declined to admit 
indirect claims as merely inferential and incapable of being 
sustained or rebutted by trustworthy evidence. The arbi- 
trators disallowed these, and ultimately awarded £3,000,000 
for direct claims. The award was at once paid and the 
dispute terminated. General Garfield, elected in 1880, took 
office 4th March, 1881, and on 2nd July was shot by Charles 
Guiteau, a place-hunter he had displeased. On his death — 
which was the occasion of universal mourning — Mr. Arthur 
stepped into the highest position in the state, and managed 
to leave it unmarked by any striking achievement. Mr. 
Groves Geveland, elected in 1884, in his first message to 
Congress, 1885, tjommended the condition of the British and 


American fisheries to consideration. Almost the only domestic 
difficulty with which Mr. Cleveland has had to deal is the 
development of communistic anarchism, the interference of 
the Knights of Labour with industrial enterprise, the wise 
disposal of accumulating surplus revenues, and the judicious 
rearrangement of fiscal measures and tariffs. 

While the freedom of the negro race has been thus almost 
entirely effected in the western hemisphere, the home- laud 
of the slave has been gradually undergoing partition among 
several of the European powers. France has given to her 
colonies proper, and “pays prot%es ” in Africa, the right of 
representation in Senate and Chamber ; Portugal is culti- 
vating somewhat more carefully her hitherto neglected de- 
pendencies; Italy is seeking territorial extension along the 
margin of the Red Sea; Spain is eager to conquer Africa’s 
northern coast; a German West African Society has acquired 
and is exercising, under government sanction, sovereign rights 
over Luderlitz, Namaqualand, and Damara ; the Congo 
River Free State, as a sovereign power, whose status is 
acknowledged by the Great Empires of Europe, has been 
formed by the International Association of the Congo, with 
the King of Belgium as patron, to train and elevate the 
industrial powers and intellectual capabilities of the inhabit- 
ants of the Dark Continent, so as to realize true manliness 
and good citizenship. With perhaps even higher aims the 
church missionaries in Central Africa are engaged in the 
moral civilization of the people and the commercial develop- 
ment of the mighty lake districts and inland seas that lie in 
the hollow of subtropical lands. Besides the many colonial 
possessions of Britain to which civilization has been carried 
by immigrants, and numerous stations established for the 
prevention of the slave trade and the protection and pro- 
motion of commerce, both British and German East African 
associations have been constituted, which have power granted 
them to exercise generally all governmental functions — such 
as to raise and maintain competent military and police forces, 
to equip ships, erect forts, nx and enforce civil and criminal 
law, levy customs and taxes, open up commercial routes, and 
to employ and perform all the executive acts which devolve 
upon sovereign states, under the condition that all that is 
done under thejir respective flags shall be in accordance with 
the terms of the concessions granted to them, and have for 
their aim the civilization of Africa. Though many of the 
most famous of the explorers of Africa who have lost for- 
tune, health, and life for the spread of real civilization within 
its borders have been British born, the political relations of 
Britain and Africa have not, of late years, been altogether 
satisfactory. Theodore, king of Abyssinia, incensed at the 
British consul for visiting some provinces under Egypt’s sway, 
imprisoned Captain Cameron and others, and refused to set 
them free. An expedition, under Sir Robert Napier, landed 
at Annesley Bay on the Red Sea shore, marched towards 
the rock-fortress of Magdala, and demanded the release of 
the captives. Theodore was obdurate; Magdala was stormed, 
and in despair the king shot himself, 12th April, 1868. The 
captives were liberated without the loss of a single British 
soldier, but the Abyssinians had 500 killed alone. Acting 
with Britain in the Soudanese War the Abyssinian troops 
defeated Osman Digma’s forces at Kufeit, 23rd September, 
1885. For a time the Ashantee dominions were disparted 
into small states — Tigre, Amhara, Shoa, dec. — but under 
Johannes II. {Kassa) these have been reconstructed as an 
empire, as sovereign of which he was crowned, 1872. While 
Colonel Hill was governor, in 1853, at Cape Coast Castle, an 
Ashantee army 20,000 strong invaded British territory with- 
out warning. The governor called together such help as he 
could, and peremptorily insisted on its recrossing the Prah 
in twenty-four hours. The army retreated, and not again 
till 1862 did any notable difficulty arise. Then there was a 
plundering raid sent through the protectorate. Colonel Pine 
cleared the country, and for other ten years a sort of sulky 
intercourse was maintained. Britain’s acceptance of the 
Dutch territories in 1873 brought the Ashantees, 50,000 
strong, swarming across the Prah. This led to Sir Garnet 
Wolseley’s expedition. The battle of Abrakrampu was fought 
7th November, and the enemy retired. Throughout January, 
1874, fighting was frequent, as the British pressed on to 
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Coomassie, wMch was taken on the 4th and destroyed on the 
6th Febrimry. The kmg sought peace on any terms. On 
the accession of Cetewayo as king of the Zulus in 1872, he 
organized an army, threatened Natal, and so got embroiled 
with the colonial government. Refusing to disarm and 
disband these forces, the British troops in 1879 entered 
Zululand. Those in the south commanded by Oolonel Pearson, 
though he defeated his opponents, were besieged in Ekowe 
for months. In the north, Sir Evelyn Wood, after suffering 
several reverses, was victor at Kambula Kop. The centre, under 
Lord Chelmsford, was surprised and 1000 British slaughtered 
at Isandula^the Prince Imperial of Prance was slain — and 
Chelmsford retreated from Rorke’s drift. The Zulus were 
thoroughly defeated at Blundi, Cetewayo captured, and his 
territory divided into thirteen chieftaincies. Disorder soon 
ensued; Cetewayo was restored under British protection; but 
being defeated by Dsibepu he fled to British territory and 
died 1882. The Dutch agricultural colonists of the Transvaal, 
who felt aggrieved by its annexation in 1877, rose against 
the British in 1880. In 1881, under treaty, the management 
of internal affairs was conferred on the Boers, while external 
relations were retained in the hands of Britain. The South 
African Republic was recognized in 1884; but many of the 
discontented traversed the Transvaal boundaries, took pos- 
session of tracts in Zululand, and instituted a new republic. 
Zululand was annexed by Britain in 1887. Its chiefs having 
sought help from the Boers against the British, hostilities 
ensued, and the district has become a source of trouble. 

Egypt, while nominally a province of the Turkish em- 
pire, is also a sovereign state, ruled by a Khedive, whose 
title was fixed in 1867. Owing to the unsatisfactory state of 
its financial affairs, a joint control exercised by Prance and 
England was established in 1878. Arabi, the chief military 
officer, organized a revolt, the watchword of which was “Egypt 
for the Egyptians.” The Khedive was unable to subdue it, 
and England intervened. While British forces were engaged 
in its suppression, Mohammed Ahmed, proclaiming himself 
a Mahdi {Deliverer)^ headed a revolution in the Soudan, and 
gave (1881-85) the Khedive and the British much trouble. 
Arabi, who had set fire to Alexandria, was, after several 
minor skirmishes, confronted by Sir Garnet Wolseley at Tel- 
el-Kebir, and in a hot engagement defeated. He fled to 
Cairo, where he was captured, and whence he was deported 
to Ceylon. Wolseley returned; Sir Evelyn Wood, to whom ■ 
the Egyptian troops had surrendered, remained to support 
the Khedive, reorganize military discipline, and educate | 
Egypt to self-government. The Mahdi’s forces had succeeded | 
in surrounding and destroying the Egyptian army in the | 
Soudan in November, 1883. The defeat of the Khedive’s j 
gendarmerie at Teb exposed Khartoum and Alexandria to j 
probable massacre. Sir Gerald Graham was hastily ordered 
to do his best to save the Tokar garrison from starvation 
and massacre, which that at Sinkat had undergone. In the 
face of great dangers he succeeded. Other serious encounters 
took place. General Gordon, who had acted as Governor of 
the Soudan, 1877-80, summoned from Brussels, whence he 
was about to proceed to the Congo, volunteered to relieve 
the endangered garrisons, and set off at once to Khartoum. 
Shortly after his arrival there it was invested, and before 
Lord Wolseley could carry assistance thither Gordon died, 
nobly doing his duty — the victim of treachery — 26th January, 
1885. In July following the Mahdi died ; but a rival Mahdi 
had appeared, and fresh complications arose. The Khedive’s 
rule has been confined to the lower valley of the Nile, the 
territory of the upper valley having been separated from 
the lands of the Khedive. Occasional disturbances still re- 
quire military interference to keep order both on the Soudan 
frontiers and in Egypt, The Khedive has consented to the 
abolition of the Corvee (i.e. forced labour), and the neutrali- 
zation of the Suez Canal — the other powers assenting. Dip- 
lomacy is engaged on the vexed question of self-rule for Egypt 
in subordination to the suzerainty of Turkey. 

Turkey has indeed had troublous times of it in modern 
history. We have already noted the chief events of the 
Crimean War, under Abdul Medjid, in opposition to Czar 
Nicholas’ claim to a protectorate over the Greek Christians 
in Turkey. Abdul Aziz succeeded in 1861. Revolts in 




Herzegovina and insurrectionary tumults in Crete, after a 
lengthy and sanguinary struggle, were suppressed in 1868. 
In 1869 the Sultan visited the west, and was honourably 
entertained in France and Britain. His exactions again 
excited Herzegovina to rebellion. This drew forth the An- 
drassy Note,” pointing out to the Porte the reforms deemed 
necessary by the Powers to pacify the empire. In May, 1876, 
the Sultan was deposed and committed suicide. His suc- 
cessor, Murad Y., proving of unsound mind, was replaced by 
Abdul Hamid II. Servia and Montenegro, under Russian 
inspiration, declared war against Turkey in favour of the 
Bosnians and Herzegovinians, and their army, under General 
Tchemayoff, crossed the frontiers. Turkey forced him to 
retreat, and gaining victory after victory, showed wonderful 
power in arms. But it liad tarnished its fame by the Bul- 
garian atrocities, and the sympathies of Europe were alienated. 
By the Berlin Memorandum and the conference at Constan- 
tinople the powers endeavoured to bring Turkey into concord 
with European civilization; but she would not listen, and 
Russia, 24th April, 1879, issued an ultimatum, compliance 
with which Turkey refused. The Russian forces at once 
crossed the frontiers in Europe and Asia. After a severe 
struggle the Turks sued for peace. Roumania, Servia, and 
Montenegro were declared independent kingdoms, and Bul- 
garia was constituted an antonomous tributary principality. 
Both threats and blandishments have been employed by 
Russia to gain over the Sobranje (^.€. National Assembly) 
to her aims, and German, Austrian, Russian, and British 
diplomacy have before them the task of settling the crown 
and throne of these distracted territories. 

Great Britain, though it has since the fierce warfare of 
Waterloo been gradually disengaging itself from the territorial 
complications of European politics, has very properly retained 
the position it gained as one of the sovereign states by whose 
arbitrament the balance of power on the Continent is regu- 
lated. Only on extreme occasions has it been necessary 
for Britain to act otherwise than as diplomatic counsellor, 
trusted umpire, and acknowledged impartial interpreter of 
the equities of international law in the inevitable changes 
of states in the lapse of time and the restless vicissitudes of 
circumstance. Only twice has armed intervention been re- 
quisite on her part since Napoleon’s death in St. Helena. 
In the one case the naval annals of Britain were illustrated 
by Admiral Codrington’s victory at Navarino, 1827, and 
in the other there have been written on the roll of fame 
the names of Alma, Balaclava, Inkermann, and Sebastopol 
Her flag has waved proudly in the Mediterranean and the 
Baltic. In only a few cases has even a military or naval 
movement been made in relation to the territorial manage- 
ment of international concerns: although in Greece, in Spain, 
and in Italy volunteers have gone forth from her borders 
animated by heroic instincts and love of liberty to aid oppressed 
nationalities in their endeavour to secure constitutional rights 
and rational freedom. She has been sometimes stigmatized 
on the Continent as “ insular,” and been disparagingly re- 
garded as “a nation of shopkeepers;” but the insularity 
of her situation has been found of immense advantage to her 
as a political power not readily disturbed by threats, and not 
easily imperilled in her possessions by those who are dis- 
satisfied by her decisions. She has, however immersed in 
trade and engrossed with commerce, always held higli aims 
before her as to freedom and equity at home and abroad, and 
has neither bartered nor sold her counsel nor her sword for 
territorial aggrandizement or mercantile privilege. Most 
usually Britain has undertaken considerable burden of costs 
for the promotion of peace in the world, and the preservation 
of law and order in every quarter of the globe. 

Possessing as she does an empire “ on which the sun never 
sets,” open to every sea and surrounded by neighbouring 
states in all conditions of national and political development, 
it is not to be wondered at that both her army and navy have 
been active. With China, owing to the maltreatment of the 
crew of the lorcha Arrow^ 8th October, 1856, and the refusal 
of reparation, Canton was stormed, Commissioner Yeh cap- 
tured, and the forts of the Peilio taken. On 26th January, 
1858, by the treaty of Tientsin, the relations between Britain 
and China were reconstituted, but owing to China’s treach- 


1368 GBOGBAPHY. 


erous dealing, the Taka forts and Pekin were taken. By 
the treaty of Pekin twenty-two treaty ports were opened 
to the commerce of all nations. The British occupation of 
Wei-hai-wei in 1898 was rendered necessary by the Russian 
occupation of Port Arthur as one of the termini of the 
trans-Siberian mihvay, and by the German occupation of 
Kiao-ehou, both of which movements resulted from the 
defeat of China in the war with Japan of 1894, and the 
consequent intervention of France, Germany, and Russia. 
At the close of the second Burmese War, 1862, a large 
portion of the coast-line became British. In the third war 
Upper Burma was annexed, 1886. 

After the annexation of Oude, 1866, and as a result of the 
mutiny of the Sepoy army (1857-58), involving the siege of 
Delhi, the massacre of Oawnpore and its punishment, two 
sieges of Lucknow, the battles of Agra and Gwalior, &c., the 
East India Company, as a branch of the government of India 
under the crown, ceased to exist, 1st September, 1858 — the 
direct exercise of sovereignty being vested by Parliament in 
the crown. In 1876 Queen Yictoria was recognized as Em- 
press of India. Of late the external relations of India have 
attracted much attention. The northern boundary of Afghan- 
istan has been, in harmony with Russia, carefully settled 
— the durbars of the viceroys have been attended by many 
foreign chieftains who have not previously acknowledged even 
a moral allegiance to Britain — the defence of the Indian fron- 
tier has been favourably aided by the native princes — Indian 
delegates from the three presidencies have made their griev- 
ances known to the British public — and the Rational Indian 
Congress, in its annual meetings, is steadily but peacefully 
pressing for a larger employment of natives in the higher de- 
partments of the administrative service and the gradual in- 
troduction of representation into the legislative assemblies. 
Modern politicians look hopefully upon the rapid process 
made in education in India, and believe that the intelligent 
interest shown by its best minds in morals, economics, and 
politics leaves little doubt that measures of constitutional 
freedom may he speedily introduced. 

Meantime at home Britain has been engaged in making 
wise and thoughtful political progress. The Removal of Jewish 
Disabilities Bill closed a long sectarian struggle, and the abo- 
lition of the property qualification for members of Parliament 
was granted in 1858. The repeal of “ the taxes on know- 
ledge ” — the stamp duty on newspapers, 1856, and the paper 
duty, 1861 — has greatly increased the number of newspapers 
and promoted the cheapness of hooks. Reforms have taken 
place in the customs system and in the finance of the govern- 
ment generally, which have led to many beneficial developments 
of trade and commerce. The adoption of the non-intervention 
policy — ^in the modified form of non-intermeddlement with 
the national and constitutional internal changes of states, 
unless they involve a breach of international law or threaten 
the solidarity of political connections — has given a more 
peaceful external life to Bribiin and afforded greater oppor- 
tunities for commercial progress. There had been much need 
for this ; the Chinese disturbances, the cotton famine, finan- 
cial panics and failures (even to the' extent of requiring the 
suspension of the bank charter), and political agitations had 
seriously injured trade. The several small parliamentary re- 
forms made from 1853 to 1866 were eclipsed by the Franchise 
Bills of 1867 for England, 1868 for Scotland and Ireland, the 
passing of the Ballot Act in 1872, and the Franchise and 
Redistribution Bills of 1884-85, which raised the electorate of 
Great Britain and Ireland to 5,000,000 under a “ household ” 
suffrage, safeguarded indirectly by the provision made, through 
the Education Acts of 1870, &c., for the gradual progress of 
the people in intelligent appreciation of the political principles 
by which states thrive, and of the problems requiring solu- 
tion by parliamentary enactment, and more directly by a 
Corrupt and Illegal Practices Act passed in 1883. The great 
increase in the representation gave an impetus to Irish riot and 
agitation. The Fenian movement, originating in 1865 among 
, Irish Americans who had taken part in the Secession War, 
, o<^^oned great trouble. Endeavouring to remove some dis- 
^nfont, the Irish Episcopal Church was disestablished in 1869, 
a Land Bill instituting a tenant-right became law in 18^0^ 
and subsequent extensions of tliis form ©f l^gisMon 





made in 1881, Rotwithstanding these and many other bills 
passed by Parliament, either to secure or enforce peaceable 
progress in Ireland, the continued agitation, supported by 
some of the most eminent among British politicians, for a 
separate and quasi-independent government in Ireland has 
much disturbed the political .and social conditions of the 
three kingdoms; the usual relations of political parties to 
the people and to the administrative and executive govern- 
ment have been changed; and for the present what may be 
regarded as a general demoralization of the old ideal of 
government by party has supervened, the division of opinion 
on the subject of the unity of the three kingdoms often 
obliterating older political distinctions. Without doubt the 
moderation and wisdom of the British Parliament and people 
will succeed in closing this chronic state of crisis, by applying 
some measures under w^hich the desire for local control of 
local affairs will be met without compromising that degree 
of unity of government found necessary for the security of 
the United Kingdom, which will thus remain the bulwark 
of freedom and the upholder of every sound cause having for 
its aim genuine liberty, humanity, and righteousness, 

A general survey of the course of civilization, as exhibited 
in history, shows a growing desire in all lands to know ^%hat 
makes a nation happy and keeps it so,” a more earnest endeav- 
our to secure and preserve the autonomy of states, and a more 
distinct recognition of race, language, and sympathies as the 
bonds of communities and commonwealths. While citizenship 
is regarded as involving reciprocal rights and duties, statecraft 
is more and more engaged in welding the world into a perma- 
nent, unity of associated sovereignties, each of which, while it 
watches, controls, and arranges all its own internal affairs 
according to its own laws, customs, and traditions, has a 
right to integrity of territory, condition, and existence, free 
from any external attack or deforcement, so long as it does 
not disturb the settled forms of life, property, and progress in 
other states. A state has a right not only to be, but to be what 
it chooses, so long as its right to be so is maintained and 
exercised with due respect to the same right in others. Inter- 
national law, whether exhibited in treaties or collected from 
tradition, defines the positive duties of states as a just and 
impartial avoidance of any infringement of the integrity of 
one another, and the final teaching of history seems to be 
that that stete which secures the largest amount of wisely 
ordered freedom to the individual is that which possesses the 
mightiest dynamic force in war, the steadiest static power in 
peace. 


GEOGRAPHy.— CHAPTER XYIII. 

SECTION I. — EBiJSrOE. 

Feanoe is the most westerly state on the maritime border 
of Central Europe. Boundaries — R. Belgium and English 
Channel, separating it from England ; W. Atlantic ; S, Pyre- 
nees and Gulf of Lyons; E. a line passing from Mentone 
westward to Cannes, up the High Alps to Thonon, round 
Lake of Geneva, by Jura to the centre of the Yosges, and 
along by Luneville, Raney, Mezieres, Givet, and Lille to 
Dunkirk — a circuit of 3000 miles. It is divided into 
eighty-six departments, including the Island of Corsica. 
These may be conveniently arranged in the following four 
groups, each department being in small capitals, the prefec- 
ture following in Italics, and the subprefectures numbered in, 
order thereafter 

I. On the north-east slope, comprising part of the basins 
of the Scheldt and of the Meuse, though only a small portion 
of each of these rivers belongs to France, 

Meuethe and MoseMiB — consisting of a union of the re- 
maining portions of these departments not ceded to Germany 
in 1871 ; Nancy ^ 221 miles east of Paris, handsome town with 
citadel still preserved — captured by Charles the Bold, 1476, 
and by Louis XIII., 1634 — choice embroidered muslins, hats, 
hoisery, lace, chemicals — school of medicine; (1) LundviHe, at 
junction of Yezouse and Meurthe, 180 miles east of Paris — 
cavalry barracks, woollens, yarn, hosiery, lace, gloves, &c. — 
treaty 9th February, 1801, fixed Rhine as boundary between 
France' and Germany; (2) Toul, on the Moselle, 13 miles 
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man terms of peace accepted, S8th February, 1871 ; y(l) 
Libourne, at junction of the Dordogne with the Isle, river 
port with active trade and varied industries; (2) Blaye, sea- 
port and fortress on the Gironde, shipbuilding; (3) Lesparre, 
agricultural produce; (4) La Eeole, antique town, ruins of 
pagan temple; (5) Bazas, on the Beauve, druggets, glass, 
tan-works. 50. Cantab. A-urillac, in picturesque valley 
of the Jourdanne, birthplace of Sylvester II.; (1) St. Flour, 
on a steep (almost inaccessible) rock near the Auzon, birth- 
place of Desaix (1768-1800); (2) Murat; (3) Mauriac. 61. 
CoBEEZE. Tulle^ cotton-mills and gun factory; (1) Brive, 
coal mines; (2) Ussel 62. DoEDOOifE. Ferigueux^ on th.Q 
Isle, cathedral in form of a, Greek cross — bombazine, hosiery, 
hats — birthplace of Montaigne (1633-92) and F^n^ion 
(1661-84); (1) Hontron; (2) Rihkac; (3) Bergerac, trade 
(mainly with Bordeaux) in grain, white wine, truffles, <&c.; 
(4) Sarlat. 53. Aeieob. Foiss, 404 miles south of Paris, 
old castle, church and abbey of St. Volusien— ironmongery, 
leather, hosiery; (1) Pamiers, 939 feet above sea-level, cha- 
lybeate spring, hardware, woollens; (2) St, Girons, 1276 feet 
above sea-level, ten great yearly fairs. 54. Taen. Alhi — 
from which the Alhigenses (who were condemned 1176) got 
their name — cathedral of St. Cecile (1282-1512), iron and 
copper works, bullet foundries; (1) Castres, in a rich valley 
on the Agout — cashmeres, silks; (2) Lavour, silks; (3) Gaillac, 
hats and leather, red wine. 55. Lozeee. Mende, 2436 feet 
above sea-level, coarse woollens and paper; (1) Marvejols, on 
the Cologne, leather, bricks, orchards; (2) Florae, 1960 feet 
above sea-level. 56. Avexeon. Rodez, fine Gothic cathe- 
dral, trade in cheese, mules, and cattle; (1) Villefranehe, 28 
miles west of Eodez, linen factories, copper and iron foundries, 
trade in bacon, cattle, and truffles; (2) Bspalian; (3) Milhau, in 
a rich dale, broadcloth, gloves, leather; (4) St. Afifrique, swan- 
skin and blankets. 67. Lot. Cahors, on an escarped pen- 
insular rock, dark red wine-birthplace of Marot; (1) Figeac, 
amid woods, vineyards, and orchards; (2) Gourdon, 22 miles 
north of Figeac, woollen stuffs and hats. 58. Gees. Auck, 
Armagnac brandy, turquoise-mine, worsted, velvets; (1; 
Condom, on a MU above the Baise, trade in grain, wine, and 
brandy; (2) Lectoure, on an isolated rock, birthplace of 
Marshal Lannes (1769-1809); (3) Lombez; and (4) Mirande. 
59. Hautes-Pveenees. tanneries, foundries, paper- 

mills, large markets; (1) Bagn^res (-de-Biggore), mineral 
springs; (2) Arg51es. 60. Basses-Pyeenees. Fau, on the 
Gave, old castle — birthplace of Henri IV. (1653-1610) and 
Bernadotte (1764-1844); (1) Bayonne, at junction of Adour 
and Hice, 430 miles S.S.W. of Paris, safe harbour, fortified 
handsome town— entrepdt for all sorts of stores: 5 miles 
south-west is Biarritz bathing-place; (2) Orthez, woollens, 
copper-wares— Wellington defeated Soult, 1814; (3) Oleron 
St. Marie; (4) Mauleon. 61. Landes. Mont-de-Marsan, 
small thriving town on the Midouze, 65 miles south of Bor- 
deaux and north-east of Bayonne, between which it is an 
entrepot; (1) Dax, strong castle, Roman ramparts and fosses, 
hot mineral springs; (2) St. Sever, Benedictine abbey, founded 
993 — fine pottery, marble, plaster of Paris. 

IV. Departments having their slope towards the Medi- 
terranean. 

62. Pyeenees-Obientales. Ferpignan^ at the junction 
of the Basse with the Tet, 525 miles south of Paris, former 
capital of Eousillon, taken by Louis XI., 1474, and by Louis 
XIII., 1642— broadcloths, playing cards, hats, leather, brandy, 
soap, corks, &c.; (1) Prades; (2) Ciret. 63. Aube. Qarcas- 
(the Cojrcaso of Gsesar, Tacitus, and Pliny), near the 
Canal du Sud, ceded to France, 1247 — St. ISfazaire (1096) 
contains monument to Simon de Montfort— fine broadcloth, 
covered markets; (1) Castelnaudary, 21 miles west of Car- 
cassonne, canal-boats, pottery, bricks — trade in timber, iron, 
and hides — captured by Black Prince (1355), defeat of 
Gaston d’Orleans (1632); (2) Narbonne, on the Robine Canal, 
one of the oldest cities in France, founded by Romans (b.o. 
112)— in Cathedral St. Just (1272) Philip III. is buried 
— ^industrial products and trade varied; (3) Limoux, mart 
for iron, broadcloth, tan-yards, soaps, oils. 64. HEEAtrET. 
Montpellier^ considerable trade, many industries, noted school 
of medicine, attractive health resort; (1) Beziers, 48 .miles 
south-west of MontpelUer, above the Orb and the Canal du 


Midi, Roman remains, massacre of Alhigenses (1209)— active 1 

commerce, chemical products, &;c.; (2) Lod5ve, on the Ergue | 
and the Salondres, 32 miles north-west of Montpellier, ceMre 1 
of woollen cloth manufactures; (3) St. Pons (-de-Thomiers), ' 
on the Jaur, houses mostly built of marble— corn, fulling and ! 
saw mills; dyeworks, &c. 65. Ain. Bourg (-en-Bresse), on i 
the Reyssouse, united to France 1601 — trade in agricultural ' 
products— birthplace of Vaugelas (1585-1650) and Lalande 
(1732-1827); (1) Hantua, 20 miles east of Bourg, on Lake 
Nantua, in a wild narrow gorge— watch and clock works, i 

muslins, calicoes, cashmere shawls, trade in fish, cheese, shoes * 

— in its vicinity are the asphalt workings of Seyssel, &c.* f 

(2) Beliey, silkworms reared, lithographic stones quarried--! 
annexed 1601 ; (3) Gex, on eastern slope of Jura— iron i 

foundries, tanyards, &c., 6 miles south-east of Ferney, where 1 
Voltaire for twenty years resided and introduced watch- | 
making. 66. Rhone. Lyons, at confluence of Rhone and 
Saone— 316 miles S.S.E. of Paris, second city in France, most ! 

advantageously situated for commerce and industry, of both i: 

of which it is a great centre — councils of the church were 
held in 1245, 1274, &c.— besieged by the Convention 1793, ^ 

capitulated to Austria, 1814— unequalled silkstuffs, multi- i 

farious commerce ; (1) Villefranehe (-sur-Saone), 17 miles I 

K.N.W. of Lyons, capital of Old Beaujolais — cottons, linens, I 

&c. 67. Aedbohe. Prims, on a hill, 1058 feet, between tlie ( 

Ouveze and the Mezayan — silk-throwing, cattle fairs, mar- 
kets for farm produce; (1) Tournon, fine suspension bridge, ' 

Hermitage wines; (2) L’Argenti^re, volcanic grottoes, silk- ■ 

tissues, wine, and cattle. 68. Gaed. Nimes, 30 miles north- I 

east of Montpellier, yielded to Rome b.o. 119— striking ) 

Roman memorials — railway, manufacturing and industrial j 

centre mart for raw silk; (1) Alais, 30 miles H.N.W. of ! 

Mmes, centre of coalfields, ironworks, raw and dressed silk, 
cold mineral springs; (2) Fzes; (3) Le Vigan. 69. Hato 
Savoie. Annecy, at north-west of lake of same name, 9 by 
3 miles in area, 1600 feet above sea-level, 21 miles south of 
Geneva — ^glass, printed cottons, chemicals; (1) Thonon; (2) 
Bonneville, on the Arve, 15 miles E.S.E. of Geneva; (3) St. ! 
Julien. The valley of Chamouni, in this department, is 40 
miles east of Geneva, and 3400 feet above sea-levell 70. 

Savoy. Chamh^ry, 46 miles S.S.W. of Geneva, taken by the | 
French 1702, restored 1815, annexed 1861: 7 miles west is f 
Aix-les-Bains, on the east shore of Lake Bourget, hot sul- ^ 
phuretted springs and baths; (1) Albertville; (2) Moutier 
(-de-Tarantaise); (3) St. Jean (-de-Maurienne). 71. Iseee. 
GrenoUe, one of the strongest fortresses and garrison-towns 
in France — ^manufactures, kid gloves, trade in iron, marble, 
wood, liqueurs, leather, hemp, &c. — Roman remains; (1) ] 

Vienne, 50 miles north-west of Grenoble, at junction of the 
Gere with the Rhone — old square tower of Mauconseil, from i 

which Pontius Pilate is said to have thrown himself into the | 

Rhone — much commerce, many industries; (2) La Tour dii { 

Pin, on the Bourbre, 1046 feet above sea-level, beet-root \ 

sugar; (3) St. Marcellin, 1073 feet. 72. Deome. Valence, ^ 

56 miles south of Lyons, where Bonaparte studied (1785) j 

and Pius VI. died (a prisoner) 1799, silk industries; (1) \ 

Montelimart, in rich vine district, 26 miles south of Valence; 

(2) J)i6, Roman antiquities, extensive silk and woollen manU' 
factures; (3) bTyons. VAUontrsB. Amgnon, 426 miles S,S.E. 
of Paris, papal residence 1309-76 — seized by France 1791, 
fine broad quays border the Rhone — manufactures, silk- 
stuffs, taffeta, &c. — trade in madder, sumac, com, cattle, 
books — J. S. Mill died here 8th May, 1873: the cavern aiid . 
fountain of Vaucluse, celebrated in Petrarch’s verse, 15 
miles east; (1) Carpentras, 16 miles north-east of Avignon, . | 

Roman remains — ^nitric and sulphuric acids, almonds, honey, | 

saffron, madder; (2) Orange, 12 miles north-east of Avignon; > 

at death of William III. prince of Orange, the King of 
Prussia (to whom it fell) exchanged it for other territories— 
Roman antiquities ; (3) Apt. 73. Botiohes-du-Ehonb. ; ' 

Marseilles [see p. 19], the best seaport — formed by an inlet 
of the sea — and the third city of France, in a valley sur- 
rounded by hills, in nooks of wMch nestle lO^Odi country 
villas — shipbuilfflng and allied industries, active commerce; 

(1) Aix, founded b.o. 123, seized by Charles V. (1535), who 
was here crowned King of Aries — famous for sweet oil, 
almonds, dried fruits, confectionery, hot springs; (2) Arles, \ 
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against the French in 1813, in answer to Frederick William's most portion of the kingdom of Denmark^ but since 1864 
address An mein Yolk; " Glogau, fortified military depot, (after a war between Denmark and the states of Prussia and 
trade in liqueurs, vinegar, and beet-root sugar; Gorlitz, on Austria) a Prussian province: Schleswig, on the west shore 
the Feisse, fortified, with two strong castles. 6. Saxony, the of the Bay of Sley, with a shallow harbour and small trade, 
northern portion of the kingdom of Saxony, ceded to Prussia fine Gothic cathedral and Gottorp Castle; Kiel, on the east 
at the Congress of Yienna-— fertile and gently undulating, end of the Holstein canal, constructed (177*7-84) to form a 
Capital, Magdeburg—one of the strongest Prussian fortresses, communication between the North Sea and the Baltic; 
80 miles south-west from Berlin, active trade, numerous Flensborg, a flourishing sea-port, with excellent harbour, on a 
public buildings, varied manufactures—taken and sacked by fiord of the Baltic; Lauenburg, on the right bank of the Elbe, 
Tilly 1631, and by the French 1806; Halberstadt, a noble a separate duchy, sold in 1865 (after the war) by Austria 
cathedral, active andvaried manufactures— resisted the French to Prussia for 2,600,000 dollars. 8. Hanover, formerly an 
in Thirty Years’ War — taken 1768 and 1809, under its wails independent kingdom, which, after being invaded and sub- 
Tchernichef defeated the Westphalians (1813); Halle, on the dued, was declared an integral portion of the kingdom o! 
Saale, celebrated university, immense salt quarries, birthplace Prussia in 1866: Hanover, its capital, was founded in the 
of Handel (1684-1759); Erfurt, on the Gera, Dom-Kirche, eleventh century; near it is Herrenhausen, George I.’s palace, 
with “grosse Susanna” bell, 275 cwts., Luther’s convent-life birthplace of Sir Wm. Herschel (1738-1822), and of the 
(1605-12)— manufactures, woollens, silks, cottons, shoes, &c. Schlegels; Hildesheim, noted for its cattle fairs, considerable 
7. Schleswig-Holstein— -two duchies, formerly the southern- trade in linen and yarn; Gottingen, seat of a university, 


Berlin 

founded by George II, 1734. 9. Westphalia, south of Han- market, and two annual fairs; Marburg, on the Lahn, castle 
over; Munster, on the Aa, an affluent of the Ems — the church of Hesse, and a university ; Fulda, a walled city on a river 
d St. Lambert, in the tower of which are the iron cages in of the same name, famous manufactures of musical wind 
which John of Leyden, founder of the Anabaptists, and his instruments, artificial flowers, wax-lights, and cotton goods; 
two agents, were confined and tortured; Minden, where the Wiesbaden, on the Salzbach, a health-resort for use of saline 
French were defeated by the English (1759); Paderborn, at springs and baths; Frankfurt-on-the-Maine, 1600 feet above 
the source of the Fader, which flows into the Lippe, a walled the sea-level, and about 18 miles from the influx of the 
city with trade in corn, oil, and timber — manufactures, beer, Maine into the Rhine — the Bomer, in the archives of which 
spirits, tobacco, &c. 10, Hesse-Nassau, ceded to Prussia is still preserved The Golden Bull, containing the constitu* 

by the treaty of Berlin (1866), comprises the former electorate tions of the Empire, and in which the German emperors 
of Hesse-Cassel, the landgraviate of Hesse- Hamburg, parts were elected, the cathedral in which they were crowned, and 
of Hesse-Darmstadt and of Bavaria, the free state of Frank- the Thurn and Taxis palace where the Germanic confeder- 
furt-on-the-Main, and the duchy of Nassau; Cassel, an active ation held their sittings — birthplace of Goethe (1749-1833); 
industrial centre, whose new town is as fine as any city in Nassau, an old town, the centre of the Bhingau wine dis- 
Germany— near it is the palace of Wilhelmshdhe, whither trict, known as Nasonga in 790, birthplace of Baron von 
Napoleon III. was sent after his surrender at Sedan (1870), the Stein. 11. Rhenish Provinces, comprising the former duchies 
chi*teauofWilhelmsthal, formerly the residence of the Elector, of Juliers, Cleves, Berg, and the old grand-duchy of the 
capital of Jerome Bonaparte as king qf Westphalia, wool l.Lp\?rer Rhine; Cologne (including the garrison-suburb of 
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Deutz), birthplace of Agrippina, who planted here a Eoman 
colony — most magnificent G-othic cathedral in the world 
( 1248 “ 1880 ) — active trade in cottons, woollens, silks, velvets, 
tobacco, brandy, eau-de- Cologne, &c.; Bonn, celebrated uni- 
versity, founded in 1818 to replace one at Cologne founded 
1385, suppressed by the French (1797), birthplace of Beet- 
hoven (1770-1827); Biisseldorf, at the influx of the Biissel 
to the Rhine, carries on a considerable trade in colonial pro- 
duce, wines, coals, timber, slate, cottons, wools, and has manu- 
factures of various useful articles; Eiberfel^ a flourishing 
manufacturing town on the Wipper, extensive dyeing, bleach- 
ing, and print-works — manufactures, merinos, fancy woollens; 
Barmen and Elberfeld, which adjoin each other, supply ail 
Germany with tapes and ribbons — a higher-class technical 
school is famous for the splendid training it provides; Cob- 
lenz, at the confluence of the Moselle and Rhine, near it is 
Ehrenbreitstein, the strongest fortress in Europe, on a pre- 
cipitous height 770 feet high, birthplace of Prince Metternich 
(1%3-1859); Aix-la-Chapelle (Aachen), a quiet old city of 
much historic interest — minster modelled after the Church 
of the Sepulchre at Jerusalem, begun by Charlemagne — his 
burial place, and the Coronation Hall, where thirty-seven 
German emperors and eleven empresses were crowned — the 
treaties of 1668, 1748, 1818. 12. Hohenzollern (Hechingen 
and Sigmaringen), two principalities resigned to Prussia in 
1850 for suitable pensions. The offer of the crown of Spain 
to Prince Leopold of Hohenzollern, in 1870, was the ostensible 
cause of the war between France and Germany. See p. 1354. 

II. Bavaria^ an inland, rather mountainous, agricultural 
country, comprising the former duchies of Bavaria and Kurn- 
berg, the principalities of Anspach, Baireuth, Bamberg, and 
Wurzburg, and the Upper Palatinate of the Rhine. In the 
war of 1870 Bavaria fought for Prussia, and is now the 
second kingdom in extent and population in the German 
Empire. It is divided into eight provinces (called circles) — 
(1) Upper Bavaria: Munich, on the west bank of the Isar, 
famous for its public buildings — the Konigsbau and the 
Festsaalbau, the Pinacothek and the Glyptothek, the chapel 
royal and the cathedral. It is celebrated for its lithography 
--invented by Aloys Senefelder (1771-1834)— engraving, 
glass-painting, and optical instrument making, bronze and 
iron art works, &c. Its literary, art, scholastic, and charit- 
able institutions are numerous. (2) Lower Bavaria; Land- 
shut, 39 miles north-east of Munich, on the Isar, inclosed 
by old fortifications. From the steeple of St. Martin’s a 
panoramic view of the whole Bavarian plain may be had; 
trade in cattle, wool, and corn, distilleries and breweries. 
(3) Upper Palatinate: Regensburg (Ratisbon), in an ex- 
tensive and fertile valley at the confluence of the Regen 
with the Danube, was a place of trade in the second century. 
In 1806 the German princes here placed themselves under 
Napoleon ; near it is a monument erected in 1817 to Kepler 
(1571-1631), and the Walhalla — a Doric imitation of the 
Parthenon, raised by Ludwig in honour of the great men of 
Bavaria. (4) Upper Franconia: Baireuth, a pleasant, well- 
built, six-gated city; St. Mary’s Church, built 1446; birth- 
place of Moritz Wagner (1813-83). (5) Middle Franconia: 
Anspach, well and regularly built at the confluence of the 
Rezat with the Holzbach, in a fine fertile valley; trade in flax, 
corn, and wool ; manufactures, earthenware, linens, cottons, 
woollens, cutlery, &;c. (6) Lower Franconia: Wurzburg, on 
the Main, on the bridge over which there are twelve colossal 
statues of saints; cathedral, built eighth century; citadel of 
the Frauenberg, 400 feet high; considerable trade and manu- 
factures — a railway centre. Aschafienburg, beautifully situ- 
ated on the Main, famous as an educational centre; the 
Johannisberg Palace, the town hall, and the old mansion 
of the Teutonic order are noteworthy. (7) Swabia: Augsburg, 
the principal seat of commerce in South Germany, and a 
large entrepdt for the transit of merchandise; its town-hall 
is one of the finest in Germany; in the bishop’s palace Luther 
presented the Confession of Augsburg (1530) to Charles Y. 
(8) The Palatinate of the Rhine: Spires, where, in 1529, the 
Reformers against the proceedings of the emperor; 

a cathedral founded by the Emperor Conrad, 1030; during 
!^e war of the Orleans Succession, in 1689, it suffered severely, 
and in 1794 it was overrun by Oustine. 


III. Saxony, diversified by mountain, hill, and plain, rich 
in minerals, highly fertile, and, next to Britain and the Nether- 
lands, the most prosperous manufacturing country in Europe. 
Dresden, on both sides of the Elbe, over which there is a 
bridge 1420 feet long; an entrepot for colonial and foreign 
produce; ^s six annual fairs; its mechanics are noted in 
porcelain, jewelry, turning, the making of mathematical and 
musical instruments, &c. Leipzig, on the Pieisse, flourishing 
commercial city; great book fair; celebrated university; 
birthplace of Leibnitz (1646-1716); Napoleon I. defeated, 
1813. Freiburg, 1179 feet above sea-level, on the Erzgebirge, 
famous for its mining industries; manufactures gold and 
silver wares and lace; tomb of A, G. Werner (1750-1817), 
geologist, and monument of Elector Maurice (1521-53). 
Meissen, wines; ‘‘Dresden china.” Chemnitz, the German 
Manchester, birthplace of Puffendorf (1632-94). 

lY. Wilrtemherg^ a kingdom of South Germany, fertile in 
soil, rich in timber, minerals, &c., abounding in salt-springs, 
and having numerous industries; chief rivers, Danube and 
Neckar, with the Swabian Alps as watershed Stuttgart, 
near junction of Nesenbach with Neckar, famous for metal- 
working, instrument-making, statues of Schiller (by Tiior- 
waldsen) and Bliicher — royal library, with more than 12,000 
editions of Bibles in all languages. Tubingen, famous uni- 
versity, founded 1477 ; good trade in agricultural produce, 
wine, fruit, &c. Ulm, at inflow of Blau to Danube, con- 
siderable transit trade; manufactures, linens, cottons, woollens, 
silks, paper, Ulmer pastry, &c. ; capitulated to Napoleon I. 
1805. Heilbronn, large market-place with fine fountains; 
active trade, oil, paper and gypsum mills, shot foundry. 

Y. Baden, a mountainous state in South-west Germany, 
including the Black Forest and the Odenwald, bounded 
S. and W. by the Rhine. Constance, capital of the district 
and situated on the Lake of Constance, famous for council 
(1414-18) which sentenced Huss and Jerome to the flames 
and condemned Wyclifle’s doctrines, deposed three rival popes 
and elected Martin Y.; manufactures silk, cotton, watches, 
&c. Freiburg, capital of district of Freiburg, Gothic minster 
of twelfth century; statue of its founder, Duke Berthold III. 
(1118); manufactures, paper, gunpowder, bells, soap, potash, 
&c.; university. Mannheim, capital of district of same 
name, active trade by rivers Neckar and Rhine and by 
railways; bleaching works, tanneries, shawl and finen manu- 
factures. Carlsrube, capital of district founded by Margrave 
Charles William (1715), built in the form of an extended, fan 
with palace as centre, active trade and manufactures. Heidel- 
berg Castle, former residence of the Elector Palatine, ruined 
by lightning 1764; from Konigstuhl (2000 feet) a magnificent 
view is gained; tun, capable of holding 800 hogsheads; oldest 
university in Germany, founded 1386. 

YI. ffesse, a fertile agricultural state in West Germany: 
Mainz (Mentz or Mayeuce), an imperial city and free port, 
vrith few manufactures, but considerable commerce — birth- 
place of Gutenberg (1400-68), to whom a statue by Thor- 
waldsen was raised (1837); Giessen, university founded 1607, 
famous school of chemistry. 

YII. Mecklenburg- Schwerin, a maritime grand-duchy on 
the Baltic— soil fertile, pasture excellent, timber fine, fish 
abundant, lakes numerous: Schwerin, on lake of .%me name, 
60 miles east of Hamburg, finely situated, well-built, ancient 
Gothic cathedral, &c.; manufactures, lacquered wares, choco- 
late, linens, woollens, &c. 

V III. Meckle7iburg-Strelitz, a grand-duchy of two detached 
portions, 997 square miles in extent; capital, New-Strelitz, 
ducal residence, mint, &c. 

IX. Saxe- Weimar, a grand-duchy on the northern fron- 
tiers of the Forest of Thuringia, area 1421 square miles: 
Weimar, the German Athens, on the lim, birthplace of 
Kotzebue (1761-1819)— Goethe, Schiller, Herder, Wieland, 
made it a literary, and the court makes it a social centre— 
Falk’s institution for destitute children; Jena, on the Saale, 
famous university, founded 1557 — defeat of Prussians by 
French (1806); Eisenach, at the confluence of the Hdrsei 
and Nessel, commanded by the mountain-fastness ; Wartbnrg, 
with its castle, where the Minnesangers held their contests, 
and where Luther translated the New Testament (1521). 

X. Oldenburg (with the principalities of Lubeck and 
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Birkenfeld), a maritime grand-duchy, bounded by the North 
Sea and the Weser, part of the great sandy plain of North 
Germany: capital Oldenburg, on the Ilante, seat of an active 
river- trade — great cattle and horse fairs. 

XI. Brunswick^ three large unconnected districts in the 
north-west of Germany, and the three bailiwicks of Otten- 
stein, Thedinghausen, and Calvdrde : capital Brunswick, on 
the Ocker, founded 861, favourite residence of Henry the 
Lion — two great fairs, a wool market, and six cattle markets— 
birthplace of Meibom (1638-1700) and Henke (1752-1809). 

XII. Saxe-Meiningeoi^ a duchy of Central Germany which, 
with the principalities of Hilburghausen and Saalfeld, ex- 
tends in a semicircle along the banks of the Werra, and is 
skirted by the Thuringian Forest, consisting mainly of arable, 
pasture, and wood land, though rich in minerals and mineral 
springs; Meiningen, 40 miles S.S.E. of Erfurt, a neat town 
with ducal palace; Hilburghausen, 20 miles east of Weimar, 
woollen and linen manufactures. 

XIII. Saxe-Altenhurg, a small duchy on north frontier of 
the Thuringian Forest, hilly, wooded, and fertile, exports 
corn, cattle, wool, butter, and wood : Altenburg, on the 
Pless, 24 miles south of Leipzig, well built and flourishing. 

XIT. Saxe-Goburg and Gotha, a duchy consisting of two 
large and several small detached territories, of which the total 
area is 816 square miles, almost entirely mountainous: Coburg, 
an old irregularly-built town on the Itz — ducal palaceandmany 
fine castles — linen, woollen, and cotton manufectures; Gotha, 
25 miles west of Weimar — manufactures, porcelain, and 
lacquered wares. 

XT. Anhalt, a duchy of Central Germany, hilly in south- 
west districts, but elsewhere flat: Dessau, on the Mulde, 80 ! 
miles from Berlin — manufactures, cloth, hats, leather, hosiery, 
&c. — ^birthplace of Moses Mendelssohn, ‘‘the Jewish Socrates” 
(1729-86); Zerbst, on the Nuthe, 13 miles north-west of 
Dessau— porcelain and wax manufactures. 

XYI. Bchwarzhurg-Rudolstadt, a small principality, pas- 
ture and flax-growing country, with some minerals: Rudol- 
stadt, on the Saale, 20 miles south of Weimar — trade in fruit, 
woollen and calico manufactures. 

XVII. Schwarzburg-Sondershausen, a small, well-wooded, 
fertile, flax and corn-growing principality: Sondershausen, at 
junction of Wipper and Bebra, with smelting furnaces and 
porcelain works, 

XVIII. Waldecic, a mountainous principality in the north- 
west, soil sterile and stony, yet well-timbered and pastured, 
minerals abound: Arolsen, on the Asli, woollen, leather and 
iron manufactures — ducal palace. 

XIX. and XX. Reuse, the lordship (1) of Greiz, the portion 
of the elder, and (2) of Schleiz, the portion of the younger 
line of the family of Reuss, descendants of Henry the Fowler 
(876-936). 

XXL and XXII. Schaumburg- Lippe and Lippe-Detmold, 
a principality taking its name from the Lippe, an afiluent of 
the Rhine, but divided between the descendants of the house 
of Lippe, founded in the thirteenth century. The former is 
the smaller, 212 square miles, having as chief towns Bucke- 
burg, Hagenburg, and Stadthagen ; the latter the larger 
and more compact, 432 square miles; chief towns—Detmold, 
Lemgo, and Horn. 

XXIII.-XXV. The -Same- jrbms:(l)Lubeck, between the 
Trave and the Wakenitz, 36 miles north-east of Hamburg, 
near the Baltic, the main trade of which is carried on with 
Norway, Sweden, and Russia; (2) Bremen, about 60 miles 
from mouth of Weser, doing a great transit trade, especially 
as an entrepdt for American traffic — its municipal wine-celler 
' is the most famous in Germany; (3) Hamburg, on the Elbe, 
76 miles from the North Sea, a commercial city, and the 
grc^t emporium of North Germany — the chief employments 
are those of commerce and navigation ; next to London it 
has the lar^st money-exchange transactions in Europe. 

XXVI. Msass-Lothringen (Alsace-Lorraine), an Imperial 
territory or Reichsland, governed by a Stadtholderate, an- 
nexed by France in 1648-97, and re-annexed by Germany in 
1871. It occupies the fertile plain between the Rhine and 
the Vosges Mountains: Strasburg, in a flat in the valley of 
the Rhine, surrounded by twelve massive forts, and traversed 
, by the XU— Cathedral of Notre Dame, originally founded 504, 


present structure built 1015-1439, clock 1571— monuments to 
Desaix (1768-1800) and Kleher (1800), statue of Gutenberg- 
active transit-traffic and manufactures ; Mulhausen, chief 
town of Ober-Blsass, a miniature Manchester, varied manu- 
factures, great trade, the “workmen’s city;” Metz, at the 
junction of the Seille with the Moselle, engirt by forts— 
ancient capital of Austrasia, an Imperial city 986 — many 
industries and much trade— cathedral 1014-1646, restored 
1871-75. 

The principality of Liechtenstein, between Switzerland 
and the Tyrol, belonging to one of the oldest and most 
illustrious of the princely houses in Europe — ^though the 
smallest of all the sovereign principalities in the Germanic 
Confederation of 1866— has remained by agreement inde- 
pendent of the German Empire. It contains 8000 inhabit- 
ants ; chief town, Vachez — ^population, 1700. 

The colonies and dependencies in Africa are: (1) Togoland, 
adjoining the Gold Coast; (2) Cameroons; (3) Damara; (4) 
Namaqua; in the east a commercial company claim some 
settlements recently defined by an international commission 
behind Zanzibar, with stations at Durnford, near Juba, in 
Chaga, Usagara, &c.; (5) in the Pacific, on the north-east of 
New Guinea, Kaiser Wilhelm Land, Bismarck Archipelago, 
and the Marshall and Gilbert islands. 


FRENCH LITERATURE.— CHAPTER III. 

POST-BBVOLIJTIONAIIY, IMPEEIAL, AND EEPUBLIOAN 
IiITEEATUEE. 

The passionate storm of the Revolution and the fiery tem- 
pests of the First Empire seem for a time to have withered 
and scorched the genius of man. But it renewed its vigour 
and development in a vagrant and wildish strength of pro- 
ductiveness, in which are found many elements new to French 
literature. Greater freedom of form and matter, wider and 
wilder range of topic, less care for classical writers and rulers, 
more frequent escapades of fancy, humour, and emotion, and 
louder cries fon change, freedom, and the rude brotherhood of 
Bohemian socialism, are manifested. Art is not cultured for 
art’s sake, but for the colouring, brilliancy, and attractive- 
ness it lends, and for the opportunities it affords of strange 
suggestion through exquisite expression. Poetry becomes 
more intensely emotional, and casts aside the shackles of 
conventionality; prose takes a more distinctly picturesque 
and emotional expression ; philosophy is eclectic and illustra- 
tive; politics glows into oratorical effusiveness; and litera- 
ture blooms into many hitherto unknown, or at least unac- 
knowledged, forms of flower and fruit. Of a few of the most 
notable of those who were cradled in these stormy times and 
influenced in their youth by them, as well as of those who 
came under the impress of their fascinating power, notice 
will be required ; but this must be both select and brief. 

Pierre Jean de Beranger, the most famous of the national 
poets — and sometimes spoken of as the Burns — of France, 
was horn in Paris on 19th August, 1780. His father, a vain 
and ardent Royalist belonging to Flamicour, near F^roime, 
was a Galilean Micawber, always expecting something to turn 
up, but unwilling to turn anything up for himself. Pierre 
was brought up by his grandfather, a poor tailor, and in his 
ninth year witnessed the taking of the Bastille. Forty years 
afterwards he celebrated it in the prison of La Force. Dur- 
ing the Revolution he acted as pot-boy to his aunt, who kept 
a small inn in Peronne. Here he read Fenelon, Racine, 
and Voltaire, and having been apprenticed to a printer, he 
attended the primary school of M. Bellus, a Rousseauist, 
began to write verses and, by studying Fontaine and Moli^re, 
to form a style. His father called him to Paris to assist 
him in some (unsuccessful) commercial speculations, and he 
endured great privations. At length, urged by the courage 
of despair, Beranger sent copies of his poems with an autobio- 
graphical letter to Lucien Bonaparte, the First Consul’s 
brother, who procured for him an appointment as clerk in 
the offiice of the University. From this he was dismissed in 
1821, when he was, for his satirical verses, “Le S^nateur” 
and “ Le Eoi d’Yvetot,” sentenced to three months’ imprison- 
ment and fined 600 francs. He was again, in 1828, sent 
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nine months to gaol and fined 10,000 francs. The latter was 
defrayed by public subscription. Editions of Ms poems were 
published in 1815, 1821, 1828, 1833, and; 1847. In 1848 
L was chosen a member of the National Assembly, but re- 
fused to serve. Napoleon III. and the Empress Eugenie 
strove to win him to their side, but he resolutely refused 
their most flattering and tempting offers. He died on 17th 
of July, 1857. The Emperor decreed him a public funeral, 
and more than 300,000 followed his remains to the grave. 
Ifrench critics pronounce Les Hirondelles,” “ Le Cinq Mai,” 
‘'Le Tieux Vagabond,” ‘‘L’Alchimiste, “L’Orage,” “Le Bieu 
des Bonnes Gens” “Be Champ d’Asile,” “A mes Amis,” 
and La Sainte Alliance des Peuples ” as his masterpieces. 
The reputation of Beranger as the chief song-writer of the 
acre has spread into all lands. Chateaubriand quotes the fol- 
Imring stanza of his bacchanalian song, “ To the God of Jolly 
Fellows,” as “ worthy of Tacitus, who also wrote verses ” - 
Un conqudrant dans sa fortune altifere 
Se fit un jeu des sceptres et des lois ; 

Et de ses pieds on pent voir la poussi^re 
Ernpremte encore sur le bandean des rois,” 

C. J. Pioult de ChbnedolM (1769-1833) was educated by the 
Cordeliers of Vire and was brought up by the Oratorians of 
Juiily, where he had Fouche for a teacher. In 1791 he be- 
came an dmigr^ with the princes, and resided successively 
in Holland, Switzerland, and Germany. He returned to 
Paris in 1799, and was appointed, under the empire, inspector 
of the Academy of Caen. He was inspector-general of educa- 
tion when he died at Coisel. His G4nie de rHomme ” is 
a philosophic and descriptive poem, full of deep thought 
and highly picturesque expression, intended to rebut the 
errors of Bousseau’s Contrat Social,” and to defend civiliza- 
tion. It marks the transition from classicism to romanticism. 
His “Etudes Po6tiques,” such as his ^loge on Bossuet, in 
which there are many splendid verses, appeared in 1820, at 
a time when Lamartine and Hugo were eclipsing the poetry 
of the past. ChenedolM’s complete poems were published in 
1865, and rank among the best modern pastoral and didactic 
writings of the times of the empire. 

Alexandre Soumet (1788-1845), born at Castelnaudary, was 
intended for a military career, but failed at his entrance 
examination, and went to Paris, where he devoted himself to 
literature. In 1805 his poem, in three books, “ L’Incredulite,” 
attracted Napoleon, who made Mm auditor of the Council of 
State. His elegy, “La pauvre Fille” (1814), secured by its 
feeling and sympathy immediate popularity. His poems on 
“ The Discovery of Vaccination ” and the “ Last Moments of ! 
Bayard” were crowned by the Academy. At the Eestoration | 
he was appointed librarian of St. Cloud and subsequently of i 
Compibgne, His lyric venses charm and fascinate; his “ Divine 
Epopee” (1848), a French “Messiah,” has many fine conceptions 
nobly executed, but is probably too ornate and extravagant. 
In it Jesus, by preaching to the spirits in prison, rescues 
Satan and the fallen angels from the doom to which they had 
been consigned. “Joan of Arc,” published posthumously in 
1846, is sonorous, expressive, and picturesque. He began as 
a playwright in 1822 with “ Clytemnestre ” and “Saiil” 
These he followed by “Cleopatre,” “Elisabeth de France,” 
“Norma,” “Le Gladiateur,” “Le Ch5ne du Boi,” “Jane 
Grey,” &c. Lamartine says he is as an elegist as tender as 
Chenier, and in his epics as melodious as Bacine. His plays 
are marked by quietness of plot, but intensity of character. 

0. H. Millevoye, born at Abbeville 24th December, 1782, 
was a merchant’s son. He early displayed a sweet, dreamy, 
sensitive nature ; took the first prize in literature, 1798, in 
the Central College of the Four Nations; and tried the bar, 
but relinquished it His poems were courorm^s regularly by 
the A^demy (1804-12). His “ Chute des Feuilles,” for deli- 
cate sensibility and pleasing melancholy, is as famous in France 
as Gray’s “Elegy” in England. He wants sustained grace 
and emotive power in his larger heroic poems “Cfiarle- 
magne” and “Alfred,” and his three (unacted) dramas, “An- 
tagdna” “Saul,” “Ugolin.” He translated the Iliad and 
Vila’s Bucolics. He lias been called “un doux pr4curseur 


de Lamartine.” 
consequence of 


He suffered from consumption, but died in 
I. fail from Ms horse, 26th August, 1816. 
lamns was born in Paris in 1800. His father 


nps was born in Paris in 1800. His father 1 own 


was a man of letters. Antony had a poetic nature, but a 
morbid melancholy embittered his whole existence. He 
translated Dante (1829), issued “Satires Politiques” (1831), 
Dernibres Paroles” and “Resignation” (1835), and closed 
the long agony of Ms life at Passy, 29th October, 1869. Hera 
is a poet’s cry — 

Pretre de Jesus Christ, parle-nous de la cmix : 

Parle-nous de la croix, de cette eroix austere 

Que ton maitre a portde au sommet du Galvaire, 

Que porte le vulgaire, et qne porte le roi, 

Que tu portes toi-mSme, et que je porte moi.” 

The one name wMch renders the period 1789-1816 illus- 
trious, and without wMch the literature of France during the 
Revolution and under the Empire would be, if not a blank, a 
mere list of mediocrities, is that of Francois Auguste, Viconite 
de Ch&,teaubriand. He linked the literary period of Voltaire, 
Diderot, and Rousseau to that of Lamartine, Victor Hugo, 
and George Sand, He alone could captivate the popularity 
of Europe by the finest prose composed in imperial JB'raoce. 
Born the tenth child of an ancient but impoverished family 
; at Malo in Brittany, in the same year as Wellington, Cuvier, 
and Napoleon (1768), and buried in a self-chosen grave on 
an island in the bay fronting Ms native place, July, 1848, Ms 
long career of eighty years of inexpliciible selfishness ran 
parallel with that of the First Emperor, and closed at the 
dawn of the era of Napoleon HI. ChS^teaubriand w^as des- 
tined for the church, but abandoning it, entered the army 
as a sub-lieutenant, 1786. In 1791, he says, “we were both 
then, Bonaparte and I, but sorry sub-lieutenants, utterly 
unknown; we both started from the same obscurity at the 
same epoch.” All Ms life he held Mmself as the rival of 
that leading star among the actors on the stage of Europe, 
and sought to startle the public with similar theatricality. 
He was present at the taking of the Bastille, went to America, 
and sought there the ideal, free, savage life of which Rousseau 
had rhapsodized, but only found the material for Ms romance 
“Les Natchez” — of which “ Atala” and “ Rene” were only 
episodes — sent forth in the pages of Le Mercure as heralds 
of “ Le Genie du Ghristianisnie ” (1802), the teaching of wMch 
Napoleon epitomized into an equivocal sentence — “ Worship 
is everywhere man’s instinct, for there lies truth.” The 
author had been in England nearly eight years : in London 
he issued his “ Essay on Revolutions,” quite a sceptical work; 
in 1798 his mother died, and, brought to reflection by tMs 
event, he exclaims: “Je n’ai point cede, j’en conviens, k de 
grandes lumibres surnaturelles; ma conviction est sortie de 
mon eceur — J’ai pleure, et j’ai era I” This was effective, and 
France accepted his emotional version of Christian faith. 

Jean Reboul, son of a locksmith, was bom at Nimes on 
23rd January, 1796. He had little schooling, and began his 
life of labour at thirteen as a baker. He employed Ms scanty 
leisure in self-culture, and in 1828 acquired repute by his 
elegy— taken from Grillparzer — “L’Ange et I’Enfant.” It 
moved all hearts. Painting, music, and sculpture drew inspira- 
tion from it. Lamartine in his “ Genie dans I’Obscurite,” 
devoted a “Harmonie” to the praise of the baker-]^t, and 
Chteaubriand celebrated him. A, Dumas called him “ son 
fr^re en poesie.” His first volume, under such auspices, ;^ssed 
through five editions within a year. In 1839 E^boul issued 
his “ Le Dernier Jour,” and took to a literary life. In 1848 
he was chosen a member of the National Assembly, but soon 
demitted his seat. His tragedy, “Le Martyre de Vivia,” did 
not succeed at the Odeon (1850). He is least effective when 
he attempts academic language, but never fails, in Ms smaller 
and simpler pieces, to leave an ineffaceable impression on the 
heart by the purity, delicacy, and beauty of his verse. 

Atfred Victor, Comte de Vigny, distinguished both as a 
poet and a prose writer, was bom at Loehes in 1799. ^ He 
came while a youth to Paris, where he caught the prevailing 
war-fever. At sixteen he was made a Red Musketeer, and 
accompanied Louis XVIII. to the frontiers. He next entered 
the Infantry of the Guard in 1816, and in 1823, as a captain 
of the 65th Regiment of the Line, took part in the Spanish 
campaign. In 1828 he devoted himself to the more peaceful 
pursuit of poetry. In 1822 he had issued “Helena” 

‘ Swnambule ” La Fille de Jephte,” “ La Prison,” and “ Le 


if ^ 

?v„;; . 'v; 








r 




1368 


FBEFOH LITIRATUEE. 


Bal” He wrote peculiarly under Biblical inspiration, and 
was a special student of scripture. His “ Moise " is a very 
noble conception. “ This man, chosen of God, overburdened 
with the cares and sorrows of greatness, cries for rest and 
peace. When the clouds on Hebo’s breast disperse he has 
joined ‘the choir of the invisible,’ and J oshua is left to lead the 
Israelites into the promised land,” ‘‘ Eloa” is the story of a 
bright angelic being formed from one of the Redeemer’s tears, 
who falls through pity for the Great Spirit of Darkness, who 
lost heaven by pride. His verse is sweet, harmonious, and 
elegant, but deficient in poetic power and the lofty inspiration 
of genuine passion. His novel, Cinq Mars ” (1826), has 
been translated into many languages; his version of “Othello” 
was performed in the Thelitre Eranqais in 1829; his “Stello ” 
— the man of genius persecuted by the world— -came out in 
1835. From it he took the episode of “ Chatterton,” and 
transformed it into a splendid literary drama. “ Pohmes 
Philosophiques ” appeared in 1856. Two years later he was 
received into the Academy. “Les Destindes” was issued 
shortly after his death, 18th September, 1863. 

In 1820 the “Meditations Poetiques” were published. 
They spoke of the delusions of life, the sorrows of the heart, 
the upward yearnings of the soul, the joy of holy hope. They 
were the productions of Alphonse-Marie L. Pradt de Lamar- 
tine, born at Mton in 1792. He had been educated at Belley 
and in Italy. The success of this work — of which 45,000 
were sold in four years — opened to him a diplomatic career, 
and he was ultimately elected deputy to the Chamber, where 
by brilliancy of intehect, dash, tact, and liberality of view he 
won admiration. In 1848 he acted with the revolutionists, 
and became a member of the provisional government. His 
patriotism and power, prudence and eloquence, largely aided 
in restraining anarchy in Paris. He was named for the pre- 
sidency, but the d^4tat consigned him to poverty and 
private life. He is one of the picturesque writers who fasci- 
nate the imagination and moddate their style to every phase 
of thought or incident. His “Hew Meditations,” “The Death 
of Socrates,” and “Last Canto of Chiide Harold” appeared ' 
in 1823, They were moderately successful. In the first 
“ Le Crucifix ” is a splendid poem, and in the last there is a 
tirade against Italy, closing with these lines — 

** Je vais chercher ailleurs (pardonne, ombre Bomame !) 

Des hommes, et non pas de la poussibre humaine,” 

which led to a duel, in which the poet was dangerously 
wounded. The “ Harmonies ” appeared in 1829. In these 
he seeks, by analogy, to make the world a revelation of the 
Creator. His domestic epic, “Jocelyn,” who is devoted to 
the priesthood that his sister may have his share of the family 
inheritance to secure her settlement in life, and, excited by 
the Revolution, falls in love with a young orphan lady 
entrusted to his care; accepts holy orders, flees from the lady’s 
presence, and becomes cur^m an Alpine village; preaches in 
Paris, sees the lady in all her blaze of beauty, and hastens 
off to his distant charge. Many years after, he visits a sick 
lady who, not knowing him as a priest, confesses that she 
dies heartbroken through unreturne^l love. Jocelyn reveals 
himself, but ere she can kiss his hand she expires. On his 
death, he is buried by his parishioners in the lady’s tomb. 
“ La Chute d’un Ange ” (1837) was scarcely so popular. His 
prose tales are the favourites for reading at the home-hearth, 
for all that he writes is chaste and pure, and his style is at 
once pellucid and pleasant. His poetic imagination imparts 
form and colour to his histories of the Revolution, of the 
Restoration, and of Turkey. Ho French author has written 
more, and all so well, as Lamartine; and his own life has been 
a realized romance. His illusive wealth, his expensive habits, 
his straitened circumstances, the artifices employed to procure 
funds, his state pension, and his simple funeral at Saint 
Point, near Mfbcon, where he died on 1st March, 1869, form 
a strange and medley end to the life of one of the most re- 
markable literary and political Frenchmen of this century. 

The elegiac “Messeniennes” of Casimir Delavigne (1793- 
1843), in which the sorrows of France were mourned and the 
vanity of the French flattered, appeared in 1824. and gained 
instant recognition. “ Parthenope,” “Waterloo'” and “Ha- 
pol^on ” are the tluree best of these fine poems. In 1830 Ms 


song, “ La Parisienne,” rivalled in popularity “ La Marseib 
iaise.” His poems are happy thoughts happily expressed. 

Alfred de Musset (1810-57) has been called “ the Tennyson 
of France.” His “Lettre h Lamartine,” “Espoir en Dieu,” 
and “ Les Huits ” are his best efforts. His song in reply to 
Becker’s German war lyric on the Rhine in 1840, “ Hous 
I’avons eu, votre Rhin Allemand,” was adopted by the 
French in 1870. He was a dramatist, novelist, essayist, and 
historian. Sainte-Beuve, the critic and essayist, has written 
poetry marked by elegance and good taste. In Emile Des- 
champs’ “Etudes Fran§aisesetEtrang^res” an exotic fragrance 
predominates, but they are sprightly and pleasing, Auguste 
Barbier’s “lambes” are wildly democratical, dignified, and 
ironical. Th5ophile Gautier has produced some exquisite 
poetry, remarkable alike for originality of matter and beauty 
of form, and justly entitled “Emaux et Cam5es” (1852), 
besides many popular fictions — “Mademoiselle de Mau- 
pin,” “ Une Larme du Diable,” &c., and numerous dramas, 
vaudevilles, as well as innumerable papers in magazines, 
reviews, &c. Among female poets Madame Amabie Tastu 
is notable for harmony, elegance, and melancholy grace. Del- 
phine Gay [Girardin] (1804-55) bears fair repute as a poet, 
playwright, and saloniste, . Melanie Villeneuve [Waldorj ex- 
hibited poetic sensibility, capacity of telling a fine tale in a 
graceful fashion, and sagacious sympathy with children ; and 
Anais Menard [Segalas] attracted attention as an agree- 
able, kindly, able, and spirited woman of talent, wit, genius, 
and influence. In romance, Madame de Stael’s “ Oorinne ” is 
affecting in plot, pleasing in style, abounding in reflections, but 
faulty in structure, and unnatural and unreal in the conduct 
of its characters. It is in morale greatly superior to “ Del- 
pMne.” De Stael was one of the most influential politico- 
literary women of her time. Her book “ De I’Allemagne ” 
induced the writers of France to adopt romanticism. 

Victor Hugo’s magnificent but hectic imagination— dis 
played alike in ode, ballad, lyric, drama, or novel — inherited 
the disturbed unsoundness of the Revolution. His “Han 
d’Islande ” (1823) is a fantastic savage man-beast of far worse 
type than Caliban. “ Bug-Jargal” (1826) is a simple touch- 
ing story of a heroic negro, but the interlaced mystery of 
Captain Dauvernay’s grief is not well conceived. As a psy- 
chological study “ The Last Day of a Condemned Man” (1829) 
is curiously felicitous in form and infelicitous in matter ; but 
as a tale with a moral against capital punishment it is very 
inept. The poetico-social polemics of Hugo appear even in 
his masterpiece “ Hotre Dame de Paris ” (1831). Superbly 
graphic and gloomily overmastering, the lurid story is splen- 
didly told, and the disastrous romance harrows like the chaos 
caused by a volcano. It gave him the chief place in Euro- 
pean fame, in rivalry with Scott and in succession to Byron, 
and this, by “ Les Miserables ” (1862), he has maintained, 
though it requires a great deal of the salt of genius, skill as 
a narrator, and rich brilliancy of style to counteract the evil 
atmosphere of the artificial hells of civilization he invites one 
to breathe in it. In the “ Lesgende des Slides ” Hugo, with 
victorious puissance, makes the French Alexandrine ductile 
to his aims. Though he is not, as M. Copple says, “the 
greatest lyric poet of all ages,” he has composed much verse 
with wondrous music in it. In his dramas, “Hernani” 
“ Lucr^ce Borgia,” “ Cromwell,” “ Marie Tudor,” “ Ruy-Blas,” 
“ Torquemada,” &c., romanticism triumphed. In his anti- 
Hapoleonic writings his scorn is as theatrical as his anta- 
gonist’s sovereignty. All Hugo did was striking ; much of it 
is distinctly great and enduring. 

The mind of Honor5 de Balzac (1798-1850) is that of a 
clear mirror, smashed in the revolutionary crisis, showing 
society in all its varieties, especially the female sections of it, 
in the singularly diversified and yet accurate manner of such 
a looking-glass of life. His imagination is inexhaustibly 
sprightly, and he compels interest in much from which one 
would rather withhold one’s heart. He is very unequal. His 
best and choicest are “ Eugenie Grandet,” “ Louis Lambert,” 
“ Cesar Birotteau.” Some of the short tales in the various 
volumes of “Scenes” are exceedingly good. His “Contes 
Drolatiques ” are as grossly sensualistic as his model, Rabelais. 

George Sand (Madame Dudevant, n4e Dupin, 1804-76) 
wrote in co-operation with Jules Sandeau — author of 
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“Madame de Sommerville” (1834), ‘"Olivier” (1854), and 
other novels and dramas — Eose et Blanche ” (1832) and 
Indiana” (1833). The celebrity thus attained she sus- 
tained in “Valentine,” “Lelia,” “Jacques,” &c., novels op- 
posed, not as many suppose, to the reasonable and holy rela- 
d marriage, but to mariages de conmnance. Her tone 
and aim are higher in “ Simon,” “ Andr5,” “ Mauprat,” and 
the rather mystical “ Spiridion.” Her autobiography, in 
many volumes, possesses more incident than many novels, for 
her life was one of varied liaisons. “ Pauline ” (1840), “ Con- 
suelo” (1842), its (inferior) continuation, “ Princess de Eudol- 
stadt” (1843), and “Meunier d’Augibault” (1845) are 
socialistic; “Elle et Lui” (1834) and “Lucrezia Ploriani” 
(1838) are pamphleteerings against Alfred de Musset and 
Chopin. She wrote as well as lived too fast — for her times, 
not “ for all time ” — though with real genius and power. 

The unfortunate moral refrain of Eugene Sue (1804-57) 
—that “on earth virtue is always wretched and crime con- 
stantly successful” — vitiates many singularly powerful fictions. 
His early writings were sea-novels, and their heroes are shame- 
ful in career, though shameless in conscience. He began 
historical novels — e.g. “ Latreaumont,” “ J ean Cavalier,” &c. ; 
then romans de momrs — e.g. “ Arthur,” “ Hotel Lambert,” 

“ Mathilde ; ” next socialistic fictions — “ The Mysteries of 
Paris,” “The Wandering Jew,” “Martin the Foundling.” 
Seeking in sendsm what exhausted sensualism could not now 
yield, a stimulant sensation. Sue wrote to show the fair side 
of “The Seven Cardinal Sins” and the “Mysteries of the 
People,” condemned even in France. He tried politics, was 
exiled, and gradually, but justly, failed in popularity, for he 
represented ail life in a perfect craze of sin. M. Corbi^re’s 
nautical fictions, “ Le IsTIgrier,” “ Les Trois Pirates,” “ Plick 
et Block,” &c., and those of Jules Lecomte, “L’lle de la 
Tortue,” “ Le Capitaine Sabord,” &c., are free from the 
naughtiness of Sue. 

M. Frederic SoulM (1800-47) is a clear, forcible, attractive 
writer. “ Le deux Cadavres,” “ Le Vicomte de Bezier,” with 
its continuation “Le Vicomte de Toulouse,” and “Le Con- 
seiller d’Etat ” are able and excellent. His “ M4moires du 
Liable” (eight vols. 8vo), the popularity of which induced 
Sue to take up his social fictions, are, however, more horrible 
in their pictures of life than Le Sage’s “ Le Liable boiteux.” 

Charles Paul de Kock has with immense fecundity pro- 
duced upwards of fifty fictions, besides many tales, melo- 
dramas, operas, vaudevilles, &c., with such popularity that 
during his lifetime four collected editions of his fictions were 
eagerly bought up. His inventive genius and skill in character- 
ization are unquestionable. His moral sense is not quite so nice 
and pure as his observation and his style. In his later years 
he exaggerated both in phase and phrase. “Georgette,” 
“Gustave,” “Frbre Jacques,” “ Andre le Savoyard,” “Jean,” 
“Le Barbier de Paris,’' “Le Cocu,” and “La Pucelle de 
Belleville” are in his first manner, and some of the best of his 
second series are “Zizine,” “ Un Tourlourou,” a collection of 
tales of hourgeoisie, grisettes, and common people, entitled 
“Moeurs parisiennes,” “ Ce Monsieur I” “ Tacquinet le Bossu,” 
“jLe Millionaire,” “ La Fille aux trois Jupons,” “Enfants du 
Boulevard.” The knowledge of life he mainly exhibits is the 
lower caste of French existence, rustic or civic. Jules Verne 
writes with amazing power some fanciful and attractive 
novels, calculated to excite thought on many scientific first 
truths. The Erkmann-Chatrian copartnery for the writing 
of historical novels has resulted in realizing many exciting 
episodes of life in the past ; About’s “ Le Eoi des Montagues,” 
“ Germaine,” and “ Les Echasses de Maitre Pierre,” dec., are 
highly attractive. Murger, Souvestre, and Lascaris are 
much esteemed. Feydeau, Feiullet, A. de Musset, and 
Prosper Merimee deserve note as realistic writers, in a style 
which Gaborian has carried to excess. Salvandy’s “ Alonzo ” 
pictures the Peninsular War. Jules Janin’s “Barnave” 
shows a striking episode of the Eevolution ; his “ Chemin de 
Traverse” teaches perseverance. M. Joseph Xavier Boni- 
face (Smntine) in his “ Mutild,” gives a tale of papal tyranny, 
and writes most gracefully in “ Picciola or the Prison- flower.” 
Alphonse Karr mixes irony with good sense and humour with 
mney in “ Sous les Tilleuls,” “ Une Heure trop tard,” “ Ven- 
dredi Soir,” and the semi-autobiographical “Le Chemin le 


plus Court.” “ Genevieve” is a fine work, “ Agathe et Cecile” 
is one of his best, while “ Clotilde,” “ Hortense,” “ Feu Bres- 
sier,” &c., hold a high place. 

Alexandre Bumas p^re (1803-70) was a wholesale manu- 
meturer of novels ; a bare list of the dramas and fictions, con- 
sisting of 1200 volumes, would fill two pages of such a work 
as this, so prolific has he been. Alexandre Bumas fils, born 
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host of other successful plays, and as author of the novels 
“ Monte Cristo,” “Les trois Mousquetaires,” and “La Eeine 


Margot ” won a world- wide fame. The latter, with singular pre- 
cocity and vivacity, wrote some poems, entitled “Les Peches 
de Jeunesse,” and “ Les Aventures de Quatre Femmes et d’un 
Perroquet” before he had come of age. His “Bame aux 
Camelias,” “ Bame aux Perles,” “ Eoman d’une Femme,” 
“ Biane de Lys,” and many others, show brilliancy, ingenuity, 


genuine success. Alphonse Baudet (1840) made slight suc- 
cess with “ Les Amoureuses” (1868), “ La Bouble Conversion” 
(1861), but rose into fame by “Fremont Jeune et Eisler 
AinA” It was couronn^, and passed through forty editions. 
Emile Zola (1840), bred a bookseller, has displayed singular 
power with equally strange indelicacy in his “ L’Assommoir,” 
“Nana,” &c.^ French fiction is in this, at least, true to 
the land of its origin — it, for the most part, carries in it 
signs^ of the strain and stain of the Eevolution and the 
Empire. French novels are less domestic than theatrical 
They may be representations of real life, but outr^~the 
villainous, the passionate, the criminal and the sinful have 
too large a share in it. The average, honest, simple, com- 
mon life and love of the people have too few works devoted to 
them. The realism which dwells only on diseased humanity 
without bringing it into relations of comparison and contrast 
with the sane forms of life, resembles the presentation of the 
inmates of hospitals, lunatic asylums, prisons, and the haunts 
of vice as a correct picture of social existence. Nothing 
could so favour the regeneration of France as the literary 
exhibition of a domestic and social life in which the true 
work and play of all the human feelings, emotions, and in- 
terests of the family and society were shown co-operating to 
the true happiness and prosperity of individuals and nations. 

It was fortunate for France that the physiological meta- 
physics of Condillac and Helvetius, supported by the power- 
ful advocacy of Be Tracy, Cabanis, Garat, Volney, <Scc., and 
even modified and simplified by M. Laromigui^re, was brought 
by P. P. Eoyer-Collard (1766-1824) under the transforming 
influence of the Scottish “ common-sense” school. His induc- 
tive scientifico-historical lectures created the energetic eclec- 
ticism of which Victor Cousin (1792-1867) became the en- 
thusiastic apostle. It accepts and works out the maxim of 
Leibnitz— that “ systems are true in their affirmations, but 
Mse in their negations.” History is the manifestation of 
ideas, and only by their truth do they survive, till, by a more 
inclusive truth, they are absorbed and supplanted. Thus 
truth is enlarged and self-luminous. Cousin — addressing 
audiences often of 2000 — caused an unparalleled sensation, 
and yet he proclaimed Maine-de-Biran (1766-1824), whose 
works he edited in 1840, the chief metaphysician of France. 
His most distinguished pupils, Theodore Joufiroy (1796- 
1842), with greater precision of method and higher philoso- 
phical aim than Cousin, gave France its best system of ethics; 
J. P. Bamiron (1794-1862) was an instructive critic and 
expositor of philosophy; and M. N, Bouillet (1798)— a man 
of multifarious attainments — edited Bacon and gathered 
round him the best thinkers of France as contributors to 
the EIncyclopcedia of the Philosophic Sciences. Students 
of philosophy will find succinct summaries of all speculative 
theories in M. Hippeau’s “Histoire;” excellent outlines of 
thought in M. de Cordaillais" “ Etudes,” in the “ Cours ” of 
M. Mazure and M. Oganeaux; and profitable philosophic 
suggestions in the works of MM. Tissot, Poret, Paffe, Gar- 
nier, Gerusez, Cannes, Caro, Saisset, and many others. M. 
Pierre Leraux has, with profound skill, written the “ Eefu- 
tation de riclecticisme.” BarthMemy St Hilaire, C. de E^- 
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musat, G. Yaqereau, Jules Simon, Bumi Jouve, B, Haureau, 

J. Matter, B. Naville, and many others, have contributed to 
the advancement of philosophic thought. 

The Abbe de Lamennais (178S-1854) founded the theo- 
logical scepticism of the nineteenth century. He destroys 
human certitude, and accepts universal consent as the author- 
ity for belief in Deity, acceptance of revelation, and recogni- 
tion of Catholicism; but his/‘ Esquisse ” has been found inept, 
and is a solitary though ably composed thesis. In “ Les 
Paroles d’un Croyant” he developed a republican theocracy, 
composed in imitation of Job, Jeremiah, and Isaiah, It 
contains many exquisitely noble and affecting sentences. 
His “Le Livre du Peuple,” '^De lEselavage Moderne,” ‘^Le 
Pays et le Gouvernement ” excited paroxysms of admiration 
and brought their poetico-religious writer into the grasp of 
the political prosecutor. 

Philosophical socialism has been developed in France in 
three great schools: (1) that founded by Count C. H. de St. 
Simon (1760-1825), pupil of D’Alembert, soldier under Wash- 
ington, speculator in land during the revolutionary excesses, 
and author of “ A Plan for the Eeorganization of European 
Society” (1814). This he developed into St. Simonism,” 
(called Nouveau Christianisme) 1825. It sought to make 
society a hierarchy, and “ the labours of each conduce to 
the good of all.” He was self-martyred to his ideal; be- 
coming a pawnbroker’s clerk, subsisting on a friend’s 
charity, in his poverty attempting suicide, and yet 
being in his own belief and in the faith of many of the 
brightest minds of France, a noble apostle of the gospel of 
happiness. A much more original, profound, and sagacious 
advocate of the reform of the fundamental principles on which 
modern society is founded was Charles Fourier (1772-1837). 
He set out with a new view of the springs of human action, 
as attractions and repulsions, the coefficients of destiny. He 
proposed life in phalanges, in groups of families, in 
which the whole circle of human capacities should be included, 
employed, and enjoyed. Life is sensitive, affective, and dis- 
tributive, and society should engage and gratify all human 
energies. So should man do and be his best, and sociology 
should he the practical realmng of all the good of earth and 
an the gladness of life, without fear and in the fulness of 
hope. He was a voluminous enthusiast, and many of his * 
hints and suggestions are really worthy of consideration. 
Yery heartily he denounced ‘‘ the snares and quackeries” of 
the St. Simonians and the Owenites (1831). Auguste Comte 
(1798-1857) endeavoured to make socialism scientific. He 
recognized all experience as phenomena which in early ages : 
were explained by supernatural causes, at a later stage by I 
abstract causes, and in these last days by relations of ante- 
cedence and consequence. This histone conception reveals 
and justifies a sixfold scientific classification — viz. mathe- 
matics, astronomy, physics, chemistry, biology, and sociology. 
Theology and metaphysics are effete, and psychology is phy- 
siology. The only object of man’s true worship is humanity. 
Science and religion constitute positivism, based on the know- 
ledge of the qualities of realities. Europe can only escape 
from anarchy by accepting this new social doctrine, which 
has fascinated many thinkers {e.g. the illustrious Littre, 
Dr. Eobinet, and M, Eig) and issued in a philosophical school 
and a political party — a sort of religious sect, with a direc- 
tor, and a cult for the eatholicization of science. 

After so much unmaking and remaking of history as the 
French engaged in, during the Revolution and under the 
Empire, it is scarcely matter for marvel that a desire should 
arise for records of the changes time had wrought. Prior to 
these periods historians were scanty. Its military records had 
been written by Pke Daniel (1649-1728) ; President Hen- 
ault (1685-1770) had provided a much overrated ** Abr^g6 
Ohronologique;” Voltaire had composed his Essais ; Abb4 
Telly (1709-59), Claude Villant (1717-66), and J, J. Gamier 
(1729-1805) wrote in succession to each other a ‘^Histoirede 
France,” in thirty volumes; Ahh5 Millot (1726-86) was 
^rijpdly voluminous, but Abbe Dubos (1670-1742) was much 
veEer and accurate in pre-revolutionary times. The modem 
'e instinct in France was awakened by Scott’s Ivanhoe ” 
mu: — caught , the . Ms 
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(1826) led the way. In his numerous works minute knowledge 
is combined into picturesque effects. His style is more ludd 
than elegant. M. de Barante (1782-1886), translator of Sliake- 
speare’s “ Hamlet,” revived the style and material of Froissard 
and Comines, and thereby took a first place among narrative 
writers. M. Simonde de Sismondi (1783-1841) has produced 
a monumental national history of France — researchful 
penetrating, and learned. M. Alexis Monteil is a philosophic 
essayist in his “Histoire des Frangais des divers EUts.” 
The political school has M. Thiers (1797-1877) at its heaff 
After having written his histories of (1) the French Revolu- 
tion (1823-32), (2) the Consulate and the Empire” (1845- 
1862), he was able to act a chief part in realizing his theories 
in his native land. Franqois A. A. Mignet, Thiers’ fellow- 
student and co-journalist, won by his vivid “ History of the 
Revolution ” a high reputation for care and judgment. He 
redacted many historical volumes, and his ‘‘ Marie Stuart ” 
(1851) is graphic and concise. The Parliamentary History 
of the Revolution,” by Buchez and Roux, is learned, but 
its forty volumes are wearisome and non-moral. Lives of 
Napoleon and histories of the Empire abound. M. Bignon 
is calm, dignified, and sagacious as a historical biographer of 
the first emperor. The resplendent poetical perfection of style 
wMch Michelet lias attained makes his “ History of France ” 
fascinating, while M. Guizot’s philosophic clearness and 
arrangement render his gracefully flowing volumes highly 
instructive. Armand Carrel is enthusiastic, glowing, and 
energetic ; Count Daru, though less fervent, is animated and 
accurate; Capefigue favours the papacy and aristocracy; 
Mazure is discriminating, industrious, and thoughtful; Mi- 
chaud is picturesque and poetical, but vague; and Napoleon L 
is — ^in literature as in political life — grandiose, egotistical, but 
dexterously wise. Napoleon III., in this as in so many 
other ways, imitated the modern Caesar, and endeavoured to 
compose an apologia for force as the foundation of French 
freedom, and imperialism as the immediate necessity for 
European stability in his (so-called) “Biography of Julius 
Caesar,” forgetful of the old saying, “ Comparisons are odious.” 

In criticism, in popularized science, in the propagandism 
of ideas, in the production of educational works, in linguistic 
studies, and in expository writing generally, modern French 
literature merits warm praise. There are many masters in 
all these different departments, and France is supplied with 
a great variety of means for diffusing a knowledge of 
speculation in politics, philosophy, science, or sociology. It 
may be said, however, that during the present century no 
peculiarity of French literature is more remarkable than the 
feuilletonisme which distinguishes it in almost every form 
of the publication of thought. 


NATURAL PHILOSOPHY.— CHAPTER XXXI. 
APPARATUS DEPENDING ON INDUCTION. 

THE ELEOTKIO TELEGRAPH — ITS PROGRESSIVE IJfVENTIOSr—* 
FIRST ATTEMPT AT SUBMARINE TELEGRAPHY — WHEAT- 
STONe’s first alphabetic telegraph — MATTEUOO fS EX- 
PERIMENTS ON THE earth’s CONPUOTIVITY— BAIN’S CHEMI- 
CAL PRINTING TELEGRAPH— SINGLE-NEEDLE AND DOUBLE- 
NEEDLE INSTRUMENT — WHEATSTONE’s ALPHABETIC INSTRU- 
MENT — MORSE TELEGRAPH — WHEATSTONE’S HIGH-SPEED 
AUTOMATIC SYSTEM — THE TRANSMITTER, THE PERFORATOR, 
AND THE PRINTER — SIR WILLIAM THOMSON’S SIPHON EE- 
CORDBB — DUPLEX TELEGRAPHY— DIFFERENTIAL METHOD-^ 
THE WHEATSTONE BRIDGE SYSTEM — THE DIPLEX AND QUAD- 
RUPLEX METHODS — SUBMARINE TELEGRAPH CIRCUITS — 
CONSTITUENTS OF CABLE CORES — APPARATUS FOR WORKING 
A SUBMARINE CIRCUIT — TELEPHONES, TONE AND ARTICULA- 
TING — BEISS’S TELEPHONE — GRAHAM BELL’S TELEPHONE*— 
bell’s latest MAGNETIC TELEPHONE — THE GOWEB-BELL 
TELEPHONE — EDISON’s CARBON TRANSMITTER — BLAKE’S 
TRANSMITTER — THE MICROPHONE — EDISON’s EL^CTRO- 
OHEMIOAL TELEPHONE — THE PHOTOPHONE — THERMO- 
ELECTRICITY — PELTIER EFFECTS — DIAMAGNETISM. 

T^b electric telegraph is an apparatus by which 
’ ;n8 qan be transmitted over metallic circuits of 
Mh^ns of voltaic purrents. The invention of the 
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telegraph has been progressive, and in its present form is the 
result of the labours of over 100 years. As far back as 1774, 
Lesage in Geneva, Lomond in Paris (1787), and Eonalds 
in London (1816) invented systems by which signals were 
transmitted to some distance through wires, by observing at 
one end the divergence of a pair of pith balls when a charge 
of frictional electricity was sent into the other end. Until, 
however, Ampere in 1821 suggested that the motion of a 
galvanometer needle placed at a distant point of a circuit 
might serve for the transmission of signals, there was no ap- 
proach towards any practical result. Schilling, Gauss, and 
Weber of Gbttingen, in 1833, utilized this suggestion of 
Ampere, and employed the deflection of a suspended magnetic 
needle surrounded by a coil of wire to indicate a code of 
signals. They succeeded in sending signals by the motions 
of the needle (which were observed through a magnifying 
glass) from the Observatory to the Physical Cabinet in Got- 
tingen, a distance of one and a quarter miles. In 1837 
Wheatstone in London, and Steinheil in Munich, each pro- 
duced a telegraph. Wheatstone employed five wires, each 
acting upon a needle, the combined motions of any two indi- 
cating the letters of an alphabetic code. In this year also 
Morse, in the United States, made use of an electro-magnet, 
the armature of which was furnished with a pen or pencil to 
mark a paper passed uniformly along in front of the pen, a 
galvanic battery at the transmitting station furnishing the 
power. Steinheil’s telegraph was a printing and sounding 
apparatus, and was worked by the magneto-electric machine; 
only one wire was employed, the earth being used to com- 
plete the circuit. This telegraph worked through 12 miles 
with three stations in circuit. The introduction of the elec- 
tric telegraph is therefore comparatively of recent date, as up 
to 1844 the state of electrical knowledge was very circum- 
scribed, and more or less confined to lecture-table demon- 
strations. The discoveries of (Ersted in 1819, of Ampke in 
1820, of Ohm in 1827, of Faraday in 1831, and of Wheat- 
stone in 1843, who published in the Philosophical Tracis- 
actiom his investigations into the laws that regulate the 
transmission of currents through metallic conductors, were 
none of them developed into practical form. The two 
instruments working between Paddington and Slough in 
1845 first attracted public attention to the real value of the 
electric telegraph, by transmitting to London the description 
of Tawell, who had been seen to enter the train at Slough 
after, as supposed, having committed a foul murder at Salthill. 
His subsequent arrest at Paddington was due to the telegraph. 

As early as 1840 Wheatstone first published his plans for 
transmitting messages under the sea by means of a submarine 
cable. That it was even then considered that tins invention 
would lead to most important results is proved by the Abbe 
Moigno, who writes in 1840 that it was announced by Wheat- 
stone that he had found the means of transmitting signals 
between England and France, notwithstanding the obstacle 
of the sea, and he emphatically adds : “ I have touched with 
my hands the conducting wire which, buried in the depths of 
the ocean, will unite instantaneously the shores of England 
with the shores of France.” In 1844, at Swansea Bay, off the 
Mumbles Lighthouse, the first practical experiment was car- 
ried out by Wheatstone. Signals were successfully trans- 
mitted from an open boat to the shore from a considerable 
distance. Between 1844 and 1848 railways were in their 
infancy; their limit of distance as compared with their pre- 
sent development was very circumscribed, and equally so was 
electrical knowledge as compared with the requirements of 
extended distance. The 5-inch astatic needles and coils of 
the Cooke and Wheatstone system were absolutely useless 
for longer distances than 100 miles, and as railways extended 
so telegraphic difficulties were found to multiply. In 1848, 
H. Holmes gave to telegraphy the practical result of Ms re- 
searches as regards the rapid transmission of signals over 
extended circuits, by which great speed was obtained. The 
introduction of gutta-percha in 1850, and a more perfect 
knowledge of the preparation of india-rubber, as developed by 
Hooper and Henley, have provided reliable insulator for 
totrieal purposes, and have been the means ^ of establishing 
imon a commereial basis electric communication between the 
chW countries of the world. Time has almost been annibi- 


lated, messages sent from India and the last arriving in 
London apparently hours before the time of their dispatch. 

The earlier inventions of telegraphic instruments are now 
only historically interesting as showing the gradual advance- 
ment made towards the present complete system. In 1840 
Wheatstone availed himself of the electro-magnetic property 
of soft iron to transmit ail the letters of the alphabet and 
the^ figures which may be required in a telegrapMc communi- 
cation. By means of a commutator, or wheel turning on its 
axis, wMch in one revolution internipted the current twenty- 
four times and re-established it twenty-four times at one 
station, the soft iron at the other station was in like manner 
magnetized and demagnetized twenty-four times. As a 
letter of the alphabet corresponded to each of these twenty- 
four alternations, and this alternate magnetization and de- 
magnetization of the soft iron gave an oscillating motion to 
a small armature of soft iron, which communicated a similar 
motion to a wheel carrying a paper disc engraved with the 
twenty-four letters of the alphabet, a means was provided 
by which messages could be spelt out. Wheatstone after- 
wards made an addition by which the messages were printed 
instead of their being merely presented to the eye. This 
was effected by substituting for the paper a disc of thin 
brass cut from the centre into twenty-four springs, on the 
extremities of which types were fixed. A small hammer, 
actuated by an electro-magnet, impressed the type upon a 
sheet of manifold copying paper rolled on a cylinder and 
advanced automatically forward by the action of the current. 
TMs apparatus forms the basis of the beautiful alphabetical 
telegraphs of Wheatstone, introduced in 1860, and now largely 
in use both for government postal work and private wires. 

Matteucci in 1844 conducted numerous experiments on 
the conductivity of the earth for the electric current. He 
employed a copper wire 9281 feet long, and circulated the 
current from a single Bunsen cell, which completed the 
circuit through a bed of earth of the same length. He found 
that not only did the earth offer no resistance, but that the 
resistance of the copper wire entering into the mixed circuit 
must be considered as less than that presented by the same 
wire when it enters alone into the circuit. Between 1841 
and 1846 Alexander Bain of Edinburgh made various im- 
portant improvements. Among others that known as the 
chemically printing telegraph, for the acquisition of which 
he received from the Telegraph Company £12,000. This 
singularly beautiful and simple arrangement is based ajx>n 
the decomposition of a solution of ferrocyanide of potassium 
by the electric current. The message is first composed on a 
long ribbon of ordinary paper, which is perforated successively 
by small round and elongated holes, corresponding to the 
symbols of the Morse code, grouped together to form words and 
sentences. This perforated strip of paper is interposed at the 
transmitting station between a small metal wheel and a thin 
metal spring pointer in connection with the line wire, both 
forming part of the circuit. The wheel, in revolving, carries 
with it the paper strip, all parts of which pass successively 
between the wheel and the spring pointer. If there were no 
perforations on the ribbon, paper being a non-conductor, no 
current would pass; but in consequence of the perforations, 
every time a hole passes there is metallic contact between 
the wheel and the spring, and the current passes down the 
Kne to the receiving station, where a strip of paper soaked 
in a dilute solution of ferrocyanide of potassium and sul- 
phuric acid is drawn over a metal revolving wheel in con- 
nection with the earth, a steel spring in connection with 
the line wire at the same rime pressing upon the paper. 
As the current flows from the transmitting machine it 
is recorded in corresponding dots and dashes, printed in 
a blue mark, due to the formation of Prussian blue by 
the action of the current. Based upon Bain's principk, 
a very rapid form of a chemical printing telegraph nas 
been recently devised in America. Under favourable con- 
ditions this machine has transmitted and printed inteliigence 
between Washington and New York, a distance of 282 
miles, at a speed of 1050 words, or about 5250 lettei's 
per ininute, at which rate the instrument required ten 
perforators, thirteen copyists, and two instrument operators 
to. kee|^ tlw dbrcult supplied and to mes^ges tmuwibed. 
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Fig. 1. 


The telegraph apparatus now employed may be divided 
Into two classesj non-recording or visual and oral instruments, 
and recording or self-re^stering apparatus. The single- 
needle and double-needle instrument, one of the early patents 
of Oooke and Wheatstone, is still extensively used on rail- 
ways as a train signalling apparatus. Its simplicity, and 
the power the needle has of being UocJced over to close a line 
of rail until traffic is clear, pre-eminently fit it for railway 
signalling. The instrument is virtually only a vertical gal- 
vanometer. An astatic or other suitable form of magnetic 
needle is surrounded by a coil 
of some 400 feet of fine 
copper wire wound in a frame 
in two connected coils for 
facility of replacing the needle 
(fig. 1). The pointer on the 
dial outside is simply an 
index. In order to send 
currents in either direction 
through the circuit, a revers- 
ing key is employed. As it 
is necessary that a fine should 
be capable of being worked 
from either end, a battery is 
used at each, and the wires 
are so connected that when 
at either end a message is 
being received the battery 
circuit at that end shall be 
open. This arrangement is 
shown in fig. 3, Plate XXVI. 
with one pole to earth, e, and 
On the 


be thrown into circuit. All the moving parts of the indicator 
are of extreme delicacy, almost as fine as watchwork, and 
momentum and friction are theresby minimized. The com- 
municator consists of a small box with a fixed dial having 
its circumference divided into thirty equal spaces, marked 
with the twenty-six letters of the alphabet, the three points 

Fig. 2. 



Coil and separate needle. 


, ZO, 


At one station is a battery, 
the other pole, o, communicates with a lever key, k, 
depression of this key to transmit a current down the line, 
contact with the receiving instrument, o, is broken. The 
current flowing down the line passes through k' at the dis- 
tant station, enters the receiving instrument, o', recording 
the signal by the deflection of the needle, and returns by the 
earth e' to the battery from whence it sorted. 

The single-needle instrument, except at minor railway 
stations, is now rarely employed for the transmission of 
messages, having given place to the alphabetical instrument 
of Wheatstone patented in 1858 and 1860. This apparatus 
consists of two parts, the indiGator, for 
receiving the message, and the com- 
municator, for sending the message. 

The indicator is in appearance some- 
thing like a large watch placed on 
a small stand in any convenient posi- 
tion for observing the motion of the 
small pointer (fig. 2). The face of the 
dial is spaced into thirty divisions like 
the communicator, with its double 
circle of letters and figures, and its 
movable hand or index. A step-by-step 
motion is imparted to this hand by 
means of an electro-magnetic arrange- 
ment, which consists of two permanent 
magnetic bars fixed parallel to an axis, 
and lying between two small electro- 
magnetic coils with soft iron cores. 

These electro-magnets are so placed 
that when a current from the com- 
municator passes through the coils, 
their armatures exercise an alternate 
attraction and repulsion on the poles or 
extremities of the two magnetic bars, 
the effect of which is to impart a back- 
ward and forward rotary motion to 
the axis. Fixed to the end of this 
axis is a short vertical arm, carrying a small escapement 
wheel of fifteen teeth, the axis of which carries the pointer 
on the dial. To this wheel a reciprocating motion is im- 
parted, which is converted into rotary motion by a set of 
fixed stops or pins, against which the teeth st^Uke. The 
stand of the indicator is provided with a lever tumplate, by 
which the akrum a, for calling attention, or telegraph a? cam 



The Indicator. 

of punctuation, and a Hh, with an inner circle marked with 
the nine digits and a -f, the numerals being repeated twice. 
A hand or pointer in the centre of the dial rotates by mecha- 
nism, and points, at the will of the operator, to the letters or 
figures required to be inffieated. Round the circumference 
of this lettered disc are thirty small keys or buttons, which 
can be depressed by the finger, one for each letter or sign. 
In its interior construction the box contains a permanent 
horse-shoe magnet with four fixed coils of insulated wire for 
producing the necessary magnetic currents. An exterior 
handle, on being turned by the band, causes an axis carrying 

Fig. a 



The Communicator. 

a soft iron armature to revolve in close proximity to the soft 
iron cores of the coils on the poles of the magnet, so that at 
every revolution of the handle the soft iron armature passes 
over the poles of the magnet, and at the moment of making 
and breaking contact, induces currents of electricity, moving 
alternately in opposite directions through the wire of tlie 
coils, if, the circuit be complete. A constant succession of 
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curreBts of electricity is therefore obtained by the continuous 

revolution of the handle. 

The mechanism of the communicator is so arranged that 
when any one of the thirty keys is pressed down by the 
finger that key has the effect of cutting off the passage of 
thrcurrent along the line and through the instrument, and 
of making a short circuit with the earth so long as it remains 
depressed When any other key is similarly depressed, a 
simple piece of mechanism, in the form of a slack endless 
chain causes the depression of this key to elevate the former 
key open the electrical circuit, and allow the induced cur- 
rents derived from the magnet to flow in succession through 
the instrument and along the wire to the distant station, 
until they are again interrupted and pass into the earth by 
the deprmed key. This short-circuit contact is made by 
means of a loose carrier arm attached to the axis whicff 
carries the pointer on the dial, and thrown in or out of gear 
by the depression or elevation of a key. Motion is com- 
rnunicated to this axis by a bevelled wheel working into a 
pinion fixed to the axis carrying the armatures, the motion 
being so adjusted that for every separate current induced 
in the colls the hand shall move one space or letter on the 
dial. The keys therefore being depressed in succession wiU 
each liberate one current, or thirty distinct currents during 
an entire revolution of the hand round the dial, fifteen in 
one direction and fifteen in the opposite direction. For 
each current transmitted the hand of the communicator 
and those of the indicators at the near and distant station 
will simultaneously advance one step until the letter oppo- 


Fig.4. 


site the depress^ key is reached by the pointer. A short 
circuit is then made by the carrier; the current no longer 
flows through the telegraph wire and indicators, but passes 
into the earth so that the pointers come to a stand opposite 
that letter and remain until another key is depressed and 
the circmt is again opened. This invention of Wheatstone^s 
is especially useful because it requires no skill on the part 
of the operator either in manipulation or in reading, and is 
always in readiness for immediate use by the employment 
of the magnet in place of voltaic batteries. It has been 
most extensively employed in private wires and by the 
Postal Telegraph Department on short circuits. The general 
introduction of the telephone has partly displaced it, as 
speaking the message is always more rapid than spelling it; 
but so few persons possess the power of clear and distinct 
pronunciation that in many instances communication by 
telephone is actually less rapid than by the Wheatstone ABC 
instruments, which are capable of sending more than 100 
letters per minute. 

The Morse telegraph, which marks or inks the message 
upon a ribbon of paper, is almost universally adopted in 
this country for ordinary liand transmission, as it is also 
throughout the world. The apparatus as now constructed 
is one of extreme accuracy and simplicity, and for long 
circuits is generally worked by the ‘‘relay” system. It 
consists of three parts, the indicator, communicator, and 
the relay. The principle of the apparatus will be understood 
by reference to the annexed engraving (fig. 4), which shows 
its simplest form. The current enters the indicator by the 



fine wire and passes into the two electro-magnets, I h, fixed 
to the soft iron piece, a «, which, when the current is closed, 
attracts an armature, c <?, of soft iron fixed at the end of a 
horizontal arm, dd^ movable about an axis; when the circuit 
is interrupted the arm is raised by a spring, /, the tension 
of which can be regulated. The amplitude of the motion 
of the soft iron armature, <?<?, is also capable of adjustment; 
the other end of the lever may carry a small pointed style 
for embossing the paper by upward pressure as the ribbon 
passes over a small roller, zz, with a groove cut in the cir- 
cumference to receive the point, A, of the style. This class 


of Morse instrument is termed an “ embosser.” In the most 
recent form the Morse instrument is arranged as an “ ink- 
writer,” in which the attraction of the armature downwards 
lifts a little wheel supplied with ink by contact with a revolving 
inking roller and pushes it against the paper ribbon. If 
the current is momentary it prints simply a dot; if the 
current continues to flow for a longer time the ink wheel 
records a dash; if the current is continuous the ink wheel 
records a continuous black line. The Morse code, or alpha- 
bet of dots and. dashes, is given annexed. The instrument 
is sometimes arranged as a “sounder” in which case the 








1374 


HATUEAL PHILOSOPHl. 



The Perforator. 

arranged to represent the dot and dash of the Morse alphabet, 
on a continuous paper ribbon by means of the perforator, 
shown in fig. 7 in a simple form. Each of the three finger 
lever keys on depression perforates a small round hole 
in the paper ribbon; that on the right being represenla- 
tive of the dot, the left of the dash, and the centre key the 
mechanical spacing of the holes necessary to ensure the 
regular motion of the perforated ribbon through the trans- 
mitter, .The perforator is so arranged that on the depression 
pi ^y pne of the keys a threefold action takes place: (1) the 


the receiving instrument being in circuit, is attached to the 
relay by the terminal, p. On the armature b being attracted 
the arm P, in metallic connection with p, makes contact 
with E, and the local battery circuit is closed, the receiving 
Morse indicating the duration of the current. Thus the 
relay transmits to the indicator exactly the same sequence 
of currents and intermifctences as those despatched by the 
manipulator in the station which sends the despatch. The 
key or transmitter is simply a lever working on a horizontal 
axis in its middle. One end of this lever is always pressed 
upward by a spring, so that the other end is in contact with 
a metal button to which the wire from the indicator is 
attached. The lever itself is in metallic contact with the 
line wire. A second metal button under the opposite end 
of the lever is in communication with the local battery. By 
depressing this end of the lever with the hand contact is 
made with the battery, the current passing down the line to 
the distant instrument or relay, and at the same time that 
the current is sent down the line, contact with the receiving 
instrument at its own end is broken. According to the 
length of time during which the key is depressed a dot or 
a dash is registered on the receiving instrument to which 
the current travels. 

The great problem of mechanical telegraphy is to obtain 
the greatest amount of work out of a wire in a given time. 
This speed is regulated by the rapidity with which currents 
of electricity can be transmitted through the wire without 
coalescing, that is, without interfering with each other and 
running together to form a continuous line at the distant end. 
In the high-speed automatic transmitter Wheatstone has 
made use of the principle of the Jacquard loom. The cur- 
rents are passed into the circuit at equal intervals of time and 
of equal duration, conditions essential to be observed when 
high-speed transmitters are to be employed, Wheatstone’s 
mechanism consists of three distinct parts : (1) the perforatof^ 
for the preparation of the paper strip which regulates the 
succession of the currents; (2) the transmitter^ for passing 
the currents so grouped into the circuit; (3) the printer^ by 
which the currents so passed into the line are recorded and 
converted into symbols representing letters, words, and sen- 
tences. The message to he sent is first punched out in holes 

Fig. 7. 


operator who is receiving the message listens to the clicks 
of the armature and observes whether the intervals between 
them are long or short, writing down the message at the 
time the ear translates the sequence of sounds. 


Fig. 5. 


ch — 

Full stop • • 
Repetition • • 
Hyphen ■— 
Apostrophe • 
Finish — 


The Morse Alphabetical Code. 


Where there are a number of instruments working in one 
circuit or in transmission over long lines, the currents are 
frequently too feeble to work the recording instrument 
directly without the interposition of a relay or repeater, 
which responds to the original current, and in so doing 
brings into action a strong local current to work the instru- 
ment. The principle of the relay is an electro-ma^et, a 
(fig. 6), round which the line current flows, attracting the 
Micately poised armature b, after which it either passes to 
earth in the case of a terminal instrument or continues to 
flow down the circuit to the next relay station. 

The armature b carries on its axis of motion the bent arm, 
D, which oscillates between the two points e, e, the distance 

Fig.a 
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paper ribbon is locked fast in the machine to receive the forward the requisite distance to receive the next perforation, 
perforation; (2) the hole is cut by the pressure of a steel pin The centre punch, besides mechanically spacing the perfora*- 
on the ribbon; (3) a mechanical movement or rocking frame, tions, also spaces the distance between the letters and words 
which at first holds the paper in the direction in which the of the message. A paper ribbon perforated with the words 
ribbon enters after the hole is cut, automatically carries it “ Wheatstone inv.” is shown full size in fig. 8. Thus the 

. Fig. S. 


message is prepared apart from the wire, and the time oc- connected respectively with the + and - poles of the battery 
cupied in its preparation is independent of the employment are actuated by the same mechanical movement. The per- 
of the circuit. The transmitter (fig. 9) is the apparatus forated paper ribbon is carried forward step by step by the 
which automatically sends into the circuit the sequence of action of the central pin, and if a current-passing perforation 
currents as prepared by the perforator. The perforated is in position at the moment of passing the paper ribbon over 
ribbon paper is caused to advance step by step through the either contact pin, tliis pin will rise through the hole and 
machine by the successive grip of an oscillating cradle regu- make a metallic contact with the battery through the instra- 
lated to advance the paper a distance exactly corresponding ment, sending a current into the line in the one or other 
CO the spacing of the centre holes by the action of a rising direction, according to the position of the perforation on the 
pin, elevated and depressed alternately at each to and fro ribbon. When no perforation is in position at the time of 
motion of the rocking frame. Two other spring contact pins, the rising of the contact pins, no current from the batterj? 

. ■ ■ ■ ■ ■ ■ Fig.a. 


The Transmitter. 

passes into the circuit. A fourth important electrical contact discharge to earth is necessary to clear the line from the por- 
movement takes place at each successive motion of the rock- tion of the transmitted current retained in the insulated wire, 
ing cradle independent of the rising of the pins — namely, which, unless drawn out, would interfere with the integrity 
that of momentarily making contact between the line wire of the succeeding current. The currents thus rapidly passed 
and the earth after each elevation of either contact pin. This into the line wire by the transmitter are automatically re- 

Fig. 10, / . 


The Printer. 

at the distant station by the receiver or printer, which of currents can be passed into the line. Two forms of this 
upon a continuous paper ribbon, as it passes through receiving instrument will be noticed; one is shown in the an- 
strument, a series of dots corresponding to the holes in nexed cut (fig. 10), in which the dot-and-dash code is repre- 
rforated Jacquard ribbon, as rapidly as the sequence sented by dots upon the paper ribbon upon each side of a 
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central line, the lower line of dots being read as dashes, and 
the upper line as dots. The paper ribbon mechanically ad- 
vances forward through the machinei n a uniform manner, and 
is passed under a shallow dish containing ink or other mark- 
ing fluid. Two fine holes are made through the bottom of 
this reservoir, in a position to correspond with the dots to be 
printed upon the ribbon as it passes underneath the reservoir. 
By reason of capillary attraction the ink is prevented from 


passing through these apertures. Two electro-magnets, one 
on each side of the ink reservoir, actuate two neefles, which 
are so adjusted that when they are depressed by the action 
of the current they dip into the reservoir, the ends passing 
into the holes and carrying a small dot of ink on to the paper 
ribbon. The mark thus printed represents a dot or, dash, 
according as one or other needle is depressed without any 
friction or mechanical resistance beyond that of the needle 


Fig. 11. 


W H EATS TONE IN V. 


dipping into the ink. The electro-magnet coils are so ar- 
ranged that only one of the needles is acted upon by currents 
as they flow from the -f or - poles of that battery. The 
dot, perforation, and printing is shown in fig. 11 full size. 

In the other form of printer the Morse code is printed in dot- 
and-dash characters. Capillary attraction is again made use of 
in a different manner. A small metal inking disc mounted 
upon a delicately poised axle capable of a slight oscillation in a 
lateral direction, according as it is influenced by the to-and- 
fro motion of a permanently magnetic armature when acted 
upon by the alternate currents passed into the line from the 
transmitter, is caused to rotate rapidly by the same mechani- 
cal power that advances the paper ribbon. This small 
rotating inker is placed close to the surface of the paper 
ribbon, so that on receiving a lateral motion in one direction 
its edge is pressed against the paper and removed from it by 
an opposite motion, while in its normal position it is free 
from contact. Thus contact with the paper will produce 
marks — either dot or dash — according as the contact of the 
inker is momentary or of a sensible duration, the contrary 
movement producing the spacing between the printed sym- 
bols. As the currents from the Jacquard ribbon are passed 
into the line at equal intervals and in alternate directions, 
the spacing between the signals will be automatically regular, 
the dash being the effect of the retention of the magnetic 
armature acting upon the inking disc for double the time of 
the dot, by reason of the grouping of the perforations to 
form the dash, giving a longer duration of current without 
a reversal. This high-speed printing telegraph of Wheat- 
stone’s is extensively employed upon the postal telegraph 
wires for the transmission of press news and telegraphic 
despatches. The one perforated ribbon can be passed suc- 
cessively through a series of transmitters each in connection 
with a different circuit — north, south, east, or west — each 
station or series of stations receiving the intelligence at the 
same time, as the one perforated ribbon passes in succession 
through the respective transmitters. In order fully to realize 
the great value of the automatic Mgh-speed system upon 
extended lines of telegraph, it is only necessary to compare 
the speed of the Morse apparatus on lines of a given length 
with that of Wheatstone’s instrument. From the speed of 
the transmission it becomes necessary to adopt a special 
system for despatch and receipt of intelligence. Messages 
are therefore passed into the machine for transmission along 
the wire in groups; thus twelve messages will be perforated 
on a continuous ribbon and sent through the transmitter at 
the same time, and vice versd. Thus with a wire of a known 
capacity, and on a circuit of (say) 300 miles, four distinct 
groups, each consisting of twelve messages of thirty words 
each, can be forwarded, and three similar groups received in 
an hour — equivalent to eighty-four messages of thirty words 
each, with an average of five letters to a word, or a total of 
12,600 letters, or about 210 letters per minute, representing 
forty-two words a minute, with all the necessary code for- 
malities and acknowledgments in addition. When trans- 
mitting parliamentary and newspaper despatches a much 
higher speed can be obtained, as there is no grouping and 
the transmissions are always in one direction down the line, 
either as wholly received or forwarded messages. The 
average speed attained between London and Aberdeen is 
forty words; Edinburgh, G^lasgow, and London, fifty words; 
Newcastle and London, sixty words; Londmot, Xdverppol, and 


Manchester, 120 words. The shorter the length of line the 
greater the speed obtained. 

This system of Wheatstone’s pointed out the path toother 
inventors, and both Sir William Thomson and Messrs. 
Siemens have introduced somewhat similar apparatus. The 
siphon recorder of Sir William Thomson enables extremely 
feeble currents transmitted through long lengths of submarine 
cables to be observed and recorded. In its principle it is 
exactly the converse of the reflecting galvanometer, for here 
the coil is movable and the magnet fixed. The principle of 
its construction is as follows : — The receiving instrument 
consists of a light flat coil of a small number of turns of fine 
wire in connection with the line wire, which is suspended by 
two silken fibres between the two poles of a very powerful 
horse-shoe magnet, either permanent or electro-magnetic, 
which acts with great force on the coil when the current 
passes through it. When no current passes, the plane of the 
coil is in the right line joining the poles. When a current 
passes, the coil, becoming thereby a magnet, is deflected 
either to the right or the left, according to the direction of 
the current. The inking apparatus consists of a very light 
capillary glass tube, bent into a siphon form, and connected 
with the coil by a system of delicate silk threads. The short 
leg of the siphon dips into a reservoir of ink, while the long 
leg hangs in front of a continuous paper ribbon, which is 
moved along at a uniform rate after the manner of the 
Wheatstone and the Morse ribbons. On the ink in the 
reservoir being electrified, so that a powerful difference of 
potential is maintained between the siphon and the metal 
plate over which the paper is passing, a fine stream of ink, 
or rather a succession of minute dots of ink, is spirted from 
the siphon on to the paper, leaving a record of the position 
of the tube at each instant, and drawing a continuous line 
on the paper without impeding by friction the motion of the 
tube as directed by the receiving coil. This line is either 
straight when no current passes, or diverges to the right or 
left, according as the coil is deflected to the right or left. 
Thus the dot and dash of the ordinary telegraphic code may 
be symbolized. The electrification of the ink is effected by 
a small electrostatic induction machine, worked by the same 
motor which propels the paper ribbon. The messages for 
transmission are perforated on a paper strip after the manner 
of the Wheatstone apparatus. 

Duplex telegraphy is the art of telegraphing simul- 
taneously in opposite directions on the same wire. This 
was first performed by Dr. GrintI in 1853. Circuits worked 
on the duplex system are largely employed in the United 
Kingdom, United States, and elsewhere. Various plans 
have now been devised for carrying out this important 
arrangement. One of these plans may be termed the dif- 
ferential method, in which the instruments are wound with 
differential coils; the other the Wheatstone bridge method, 
which is capable of more general application. In the dif- 
ferential method, let m (fig. 1, Plate XXVIII.) represent the 
electro-magnet of a Morse apparatus, which is wound round 
with two equal coils in opposite directions. These coils are 
severally represented by the continuous and the dotted 
lines. One of these coils, which may be called the line coil, 
is connected to the line n which joins the two stations a 
and B together. The other coil, represented by the dotted 
line, which may be called the equating coil, is in connection 
with the earth at e by means of an adjustable resistance or 
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artificial line, b. The resistance of the circuit aBJs can 
therefore be accurately adjusted to be equal to that of the 
circuit aiiii'a'. The battery 5 has one pole in connection 
with the earth at e, and the other pole, by means of a make 
and break key, c, can be connected at a, where the two oppo- 
sitely wound coils bifurcate. The back contact of the key is 
likewise connected with the earth. 

The station b is arranged in a precisely similar manner. 
When station b depresses iiis key and sends a current into the 
line, as the electro-magnet of his Morse instrument is wound 
with equal coils in opposite directions, the effect of the two 
currents which separate at a' will be to neutralize one another, 
and the armature is not attracted. Consequently, although a 
current passes from b down the line to a, there is no movement 
in his own instrument— an essential condition in all systems 
of duplex telegraphy. This transmitted current arriving at a 
will be subjected to two different paths, according to whether 
a message is or is not being forwarded from a at the same 
time. If the instrument key at a is not down, then the 
current will circulate round .the core of the electro-magnet, 
and will reach the earth by the path l a c e, the core be- 
comes magnetized, the armature is attracted, and a signal 
is produced in the ordinary way. Should, however, the key 
at A be depressed at the precise moment at which b has his key 
down, then, as currents are sent in opposite directions from 
both A and b at the same time, they neutralize one another, 
and no current passes in the line aLL' a' \ it is, as it were, 
blocked. But though no current passes in the line coil, a 
current passes to earth at each station through the equating 
coil, which being no longer counterbalanced by any opposite 
cui’rent in the line coil, magnetizes the core of the electro- 
magnet, the armature is attracted, and a signal produced. 
It is immaterial whether a and b send currents of opposite 
kinds into the line at the same time, for though they neut- 
ralize each other in the line circuit nff the effect is the 
same as if the resistance of the line were reduced; more 
electricity flows from each station through the line coil, it 
being no longer balanced by the equating coil, so that the 
current of the line coil preponderates and works the electro- 
magnet. Therefore in each case each station produces the 
signal which the other station desires to send. 

In the Wheatstone bridge system the circuit is divided at 
a (fig. 2, Plate XXVIII.) into two branches, which go by a 
and B respectively, the one to the line, the other through an 
adjustable resistance, p, to the earth, e. If the ratio be- 
tween the resistances in b a and e B is equal to the ratio of 
the line and of p, then, according to the principle of Wheat- 
stone’s bridge, no current will pass through the instrument 
M. Although M does not give indication of any currents 
sent from b, the instrument m' at the distant station will | 
show them, for the current on arriving at o divides into two 
parts, one of which flows round to the earth by b', the other , 
part traversing ai' and producing a signal. Should the 
operator at b' depress his key at the same instant and 
transmit an equal current down the line in the opposite 
direction, the flow through the line will cease as the currents 
neutralize each other, but the instrument m will now show 
a signal, because, although no current flows through the line, 
the current in the branch b a will now flow down through 
M, as if it had come from the distant b'; consequently, 
whether the operator at b be signalling or not, the instru- 
ment M will respond to the signals sent from B^ 

The diplex method of working a circuit consists in sending 
two messages at once through a wire in the same direction, 
for this purpose it is necessary to employ instruments which 
work only with currents in one given direction. This method 
therefore necessitates the employment of relays, in^ which 
the armatures are themselves permanently magnetized or 
polarized, and which therefore respond only to currents in 
one direction. 

The qnadrwphx method of working combines the duplex 
and the diplex methods. On one and the same circuit are 
employed two sets of instruments, one of which, working by 
a polarized relay, is only actuated when the direction of the 
current is changed/ the other, worked by a non-polirized 
relay, adjusted with springs to move only with a certain 
minimum force, works only when the Btre^ngth of the current 


Is changed and Is independent of its direction. The chief 
difficulty in duplex and diplex working is the- continual 
variation in the resistance of the line- wire itself, arising from 
imperfect insulation, variations of temperature, dsc,; and in 
such a changeable cHmate as that of Great Britain these 
circumstances limit the distance on land lines in which a 
duplex^ system can be worked with advantage. As the vari- 
ations in. the resistance of submarine cables is practically very . 
small, duplex telegraphy is specially applicable to such circuits, 
their electrostatic capacity being balanced by condensers. 

^ In submarine telegraph circuits the essential parts of the 
circuit are the conductor, the insulator, and the external 
covering to provide tensile strength. In connection with 
submarine circuits, several matters of great importance have 
to be considered. The capacity of the copper conducting 
we has to be determined according to the length of the 
circuit. Too small a conducting wire on a circuit of a given 
length would offer too great a resistance, while too large a 
conductor would, from its large superficial area, increase the 
induction in greater proportion than its increased sectional 
area augments the speed. The precise sectional area of the 
wire has therefore to be determined. Again, the best re- 
lative proportion in weight and sectional measurement be- 
tween the wire and that of the insulating material must be 
calculated. Insulation may be obtained by a mere film of 
a non-conductor surrounding the wire. This is demonstrated 
by passing a weak voltaic current of electricity through an 
extended fine metallic wire immersed in water. By the 
action of the current through the wire the water in imme- 
diate contact with it is decomposed, and a fine non-conduct- 
ing film of hydrogen is developed surrounding the wire, which, 
with a strength of current adjusted to the resistance of the 
wire, will separate the water from the metallic conductor, 
perfect insulation being maintained. Destroy the balance 
between the current and the wire, and the hydrogen, evolved 
too rapidly by reason of electrical decomposition, accumulates 
upon the surface of the wire, and passing off in the form of 
small bubbles destroys the insulation. In practice a certain 
thickness of insulation is absolutely necessary for security. 
The conditions which regulate the absolute and relative sizes 
of the constituents of cable cores are as follows :--The dimen- 
sions of the core are determined by the number of words per 
, minute required to be transmitted, and by the total length 
; of the cable. The number of words which a core will trans- 
I mit in a given time, if the ratio between the weights of the 
I conductor and insulator be maintained constant, is directly 
as the weight of the core, it varies with the nature of the 
insulator, and is inversely as the square of the length of the 
cable. The ratio between the weights of the insulator and 
conductor per mile is varied with the specific inductive ca- 
pacity of the insulating material employed, and as a rule the 
insulator is used in excess of the weight indicated by theory 
as necessary to give the maximum speed with a given diameter 
of core. With gutta-percha cores the ratio of copper to 
gutta-percha by weight varies from two-thirds to equality. 
The lightest core in use iias V3 lbs. copper and 119 lbs. of 
gutta-percha per nautical mile. The largest core yet laid, 
that of the French Atlantic cable, is 400 lbs. copper and 400 
lbs. gutta-percha. The diameter of this conductor is 168 
inch, and of the core *470, or the »tio of the diameters m 
nearly 1 to 3. The specific inductive capacity of india- 
rubber being much lower than that of gutta-percha, a thinner 
covering of this material is required to obtain a given speed 
through a fixed conductor, and therefore in an india-rubber 
core the copper bears a larger proportion by weight and bulk 
to the insulator. As a certain absolute thickness of insulator 
is, necessary meclianically, in a small core of Hooper’s or 
Henley’s india-rubber 00 lbs. of copper and 130 lbs. of in- 
sulator per mile are used, the diameters of copper and' core- 
being D80 and *241 inch respectively, or as 1 to 3. 'A 
medium-sized core has equal weights— namely, 180 lbs. of 
each per mile; in larger sizes the co|mer is always In exce«$; 
thus the North China cable between Hong-Kong and Shang- 
hai has 300 11», copper to 200 lbs. Insulator, the dkmetora 
being respectively *147 and *318 inch, Hoopers and Hcnle/s 
insulator is about 2*26 per cent, h^vier specificaEy than 
gutta-percha. 
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The number, n, of words per minute a given gutta-percha 
core L miles in length, the conductor weighing w lbs. per 
mile, will transmit with a mirror instrument, is represented 

by the formula c being a coefficient varying with 

the ratio between the gutta-percha and copper. The values 
for c for several ratios are given annexed, the weight of copper 
being 100:-— 

Weight of Gntta-percha. Value of c. 

80 . . ...... 163*000 

90 175*000 

100 187-000 

110 196*000 

120 ....... . 205*000 

130 • 21*500 

140 ........ 22*400 

150 . . . . . . - . 23*300 
160 .. 24-000 

If the Morse instrument is used, n is to be divided by 14; 
if Hooper’s or Henley’s insulating material is used, n is to be 
multiplied by 1*17. As the strength of a cable depends upon 
the external protecting sheath, it is usually protected with 
iron or steel covered wires. This outer covering of the cable 
is varied with the depth to which the cable has to be laid, and 
its liability to disturbance by tides, currents, and friction 
against rocks, &c. ^ ! 

When a current is sent through an Atlantic cable from 
Ireland to Newfoundland no effect is produced on the most 
delicate instrument at the receiving end for two- tenths of a 
second, and it requires three seconds for the current to gain 
its full strength, rising in an electric wave which travels for- 
ward through the cable. The strength of the current falls 
gradually also when the circuit is broken. The greater part 
of this retardation is due to electrostatic charge, not to electro- 
magnetic self-induction; the retardation being proportional to 
the square of the length of the cable. The cable in its in- 
sulating sheath immersed in water, acts like a Leyden jar of 
enormous capacity, and the first portions of the current, 
instead of flowing through, remain in the cable as an electro- 
static charge. For every separate signal the cable must be at 
least partially charged and then discharged. The general 
arrangement of apparatus for working a submarine circuit is 
shown in Plate XXV., fig. 11, in which is seen the battery, 
consisting of a series of cells of Baniell’s arrangement; the 
contact keys for passing the + and — currents into the cable; 
the switch placing the cable in connection either with the 
earth, instrument, or battery, as required; b, a form of 
Thomson’s reflecting galvanometer placed in connection with 
the cable by the switch; the magnet arrangement, e, for 
steadying and adjusting the coil mirror; resistance coils in- 
terposed into the circuit between the instrument and the 
earth; a switch for connecting the line to earth ; and a 
darkened recess to receive the scale upon which the spot of 
light reflected from the lamp situated behind the partition, 
the ray from which, passing through a slit in the direction n, 
is reflected back from the galvanometer mirror in the direc- 
tion k'. a section of the coil of the mirror-galvanometer is 
given on an enlarged scale in fig. 12, showing how the minute 
mirror and magnet are suspended. The passage of a current 
through the coil deflects the magnet and thus causes the 
mirror to move, the reflected spot of light moving through 
a much greater distance. 

As an example of the value of delicate recording apparatus 
in augmenting the speed upon a submarine circuit, upon the 
Great Northern Company’s cable between England and Den- 
mark, 365 nautical miles in length, with the most improved 
submarine Morse an average of seventeen words a minute was 
obtained, with the Wheatstone’s automatic priqter thirty-three 
words, and with the Thomson siphon recorder fifty words per 
minute are practically realized. Every submarine cable re- 
quires to be laid with a certain percentage of slack, regulated 
according to depth of water and surrounding circumstances. 
The average slack is from 8 to 14 per cent, though for very 
great depths, of 2000 fekthoms or so, 20 to 25 per cent is 
pot' le^xceasive. r. / ^ > , <! > ,• i’ ^ s? 'i,. ^ 


TELEPHOKES. ‘ 

The telephone is an instrument by means of which a sound, 
a noise, a melody, a song, or any utterance of the human 
voice can be transmitted to a distance. Telephones may be 
divided into two classes — telephones, which only transmit 
musical sounds; and articulating telephones, which transmit 
the intonations of the human voice. The tone telephone 
dates back as far as 1837, when Page, an American, dis- 
covered that rapid changes of magnetization of iron bars pro- 
duced sounds which he termed galvanic music. The sound 
emitted by the bar depended upon the number of changes 
produced in a second. Sixteen at least were necessary to 
produce a defined sound. In 1843 De la Rive, of Geneva, 
increased the effects of Page’s vibrations, by employing wires 
of great length arranged in coils. In 1855 Leon Scott, of 
Martinville, invented an instrument, consisting of a stretched 
piece of skin vibrating under the influence of the voice. This 
instrument was designed as a graphic representation of vibra- 
tions, and is the origin of the vibrating plate of the telephone. 
In 1860 Reiss produced an apparatus by means of which a 
melody produced in one place could be transmitted to a great 
distance. In this instrument the voice was caused to act 
upon a point of loose contact in an electric circuit, and by 
bringing those parts into greater or less closeness of contact, 
varied the resistance offered to the circuit. The transmitting 
part of Reiss’s telephone consisted of a battery and a contact 
breaker, the latter being formed of a stretched membrane, 
capable of taking up sonorous vibrations, and having attached 
to it a thin elastic strip of platinum, which, as it vibrated, 
beat to and fro a^inst the tip of a platinum wire, thus 
making and breaking contact wholly or partially at each 
vibration. These vibrations were exactly synchronous with 
those of the membrane, and consequently with those of the 
voice or the instrument playing the tune. Thus not only was 
time kept, but also tune — the two factors which constitute 
melody — pitch, and interval were automatically reproduced. 
The receiving part of the instrument consisted of an iron wire 
fixed upon a sounding-board, and surrounded by a coil of 
insulated wire forming part of the circuit. The rapid magnet- 
ization and demagnetization of the iron core produced audible 
sounds, and since the pitch of a note depends only on the 
frequency and not on the form or amplitude of the vibrations, 
the pitch of a note sung into the transmitting part was re- 
produced. If the current vary less abruptly, the iron wire is 
partially magnetized and demagnetized, giving rise in turn to 
vibrations of varying amplitudes and forms. Such a wire 
would therefore serve perfectly as a receiver to reproduce 
speech if a good transmitter is used. It cannot be doubted 
that Reiss’s instrument can reproduce articulate speech; it 
may not have done so before the invention of the Bell tele- 
phone, but there is some evidence that the Reiss instrument 
did produce articulate speech in 1862. Reiss must be con- 
sidered as the first inventor of an instrument for producing 
undulatory currents in a closed circuit, the first to use un- 
dulatory currents to reproduce sounds with the assistance of 
the voltaic battery, and the first to invent an instrument 
capable of reproducing articulate speech though not intended 
for that purpose. It is, however, one thing to make a great 
discovery, and another thing to know how to utilize it and 
make it practically and commercially successful. Reiss, the 
workman, without realizing the greatness of his discovery, 
died poor, as he had lived, in 1874; and two years after, in 
1876, Graham Bell had the good fortune to announce to the 
world his speaking telephone, in which the principles of the 
Reiss receiver are embodied in an instrument in which the 
bar armature of the Reiss is changed into a circular armature. 
Graham Bell’s telephone, patented 14th February, 1876, 
effected by a method of marvellous simplicity the electric 
transmission of articulate speech to a distance. It was first 
exhibited at the Philadelphia Exhibition, 1876, where the 
invention met with almost universal incredulity; the people 
would not believe the evidence of their ears. 

The first telephone that transmitted the voice, the string 
telephone, was invented more than 200 years since. It con- 
sists of two cylindrical tubes of thin metal or cardboard, one 
end of each being closed with a stretched membrane of 
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parchment or thin cardboard. The two vibrating sheets 
5ms formed are then connected by a string fixed in their 
centre by a knot. When the string which joins the two 
tubes is stretched, and not too long, words are transmitted 
by the string with great clearness. There is here therefore 
a mechanicat transmission of vibrations and a synchronal 
movement of the two membranes. Helmholtz’s researches 
on the synthesis of sounds prepared the way for the final 
invention of articulating telephones. Bell’s first transmitter 
was formed by an electro- magnet, e (fig. 1, Plate XXIX.), 
and a vibrating membrane, m, on which were placed, as a sort 
of armature, watch springs of the size of a thumb-nail. The 
tube s was for speaking into, and to confine the vibrations. 
The terminals a h are in connection with the coil wire of 
the electro-magnet e. The receiver (fig. 2) was formed 
of a tubular Nickle’s electro-magnet, e, on which was fixed 
with a screw, a, a slight armature of sheet iron of the thick- 
ness of a strong piece of paper, which acted as a vibra- 
tor. The apparatus thus constituted was not an electro- 
magnetic telephone, a battery of several elements being 
placed in the connecting circuit of the two instruments. 
The receiver, therefore, could not serve as a transmitter; 
consequently, two distinct instruments were required at each 
station. On 12th February, 1877, Bell exhibited at Salem, 
Massachusetts, the first magnetic telephone in which a per- 
manent magnet was employed as a magnetic core, and 
articulate speech was conveyed by its means to Boston, 14 
miles distant. Before describing the telephone as now em- 
ployed, it is only justice to name the part which Elisha Gray 
has taken in the invention of the instrument. By a remark- 
able coincidence, of which an instance has already been 
referred to with reference to the discovery of the principles 
of dynamo-electricity, Bell and Gray both lodged their 
patents on the same day, 14th February, 1876, and both 
called attention to the importance and necessity of employ- 
ing undulating currents for the electrical transmission of 
speech or combined sounds. In the apparatus patented by 
Gray the undulating currents required for telephonic trans- 
missions were obtained by varying the electrical resistance 
of the circuit, and consequently the intensity of the current 
in this circuit. Both Bell’s and Gray's speakers are identical 
UvS regards principle, and similar as regards construction. 

Gray’s transmitter (fig. 3, Plate XXVIII.) is shown in 
section. A platinum wire, m, attached to a stretched mem- 
brane, M, completes the voltaic circuit by being immersed in 
water contained in the vessel w. The vibrations of the 
membrane modify the resistance of the transmitter, and 
consequently the intensity of the current. This is the prin- | 
ciple of the battery telephone, and the Edison carbon tele- i 
phone and the microphone are nothing but improvements 
upon this apparatus. Thus both Gray and Bell solved the 
problem, but by very different methods, for while Gray con- 
structed his telephones with a battery and a liquid trans- 
mitter, Bell was the first to construct a magnetic telephone 
without any battery. 

The number of telephones of different systems, like arc 
and incandescent lamps, increases every day, but all may be 
divided into two classes — telephones without batteries, or 
magnetic telephones, and telephones with batteries. This 
latter class includes carbon telephones and microphones. 
Every telephone, whatever its construction, consists of two 
parts — the transmitter, which transforms the vocal words 
into undulatory currents, which are sent along the line ; and 
the receiver, which receives the undulatory currents, and 
transforms them again into sonorous vibrations. The first 
characteristic of magnetic telephones is the absolute identity 
of transmitter and receiver. A complete magnetic system 
therefore consists of two instruments only. The battery tele- 
phone employs four, two for each station. The simplest of all 
niagnetic telephones is Bell’s; The latest form given to this 
instrument by its inventor consists of a small wooden or ebonite 
box, A A (fig. 3, Plate XXIX.), which contains the magnet, aa, 
placed opposite the vibrating plate, c, and serves at the same 
time for holding the instrument in the hand. By means 
of a screw placed at the end of the handle, the magnet a a 
is brought near the vibrating plate or removed from it ; and 
this is the only adjustment the instrument requires. At the 


end of the magnet is the coil the length of which and 
diameter of wire is proportionate to the length of the line to 
produce the best effects. The ends of the wire of the coil 
are attached to the terminals e/. The vibrating plate, which 
has only a diameter of 5 centimetres in its free part, and a 
thickness^ of ^ to g* of a millimetre, is of sheet iron, and 
coated with varnish or tinfoil to prevent its oxidation. The 
mouth-piecej e, screws on to the box either by independent 
screws or by a channel screw, and the vibrating plate is 
^ueezed between it and the box, and thus kept in position. 
On speaking before the mouthpiece of a telephone the plate 
vibrates; by its movements it modifies the division of mag- 
netism in the magnetic bar, and gives rise to induced currents 
in the bobbin placed at its extremity. 

The telephone is therefore a real generator of electricity of 
marvellous sensibility, which modulates the intensity of the 
currents it produces, and makes them follow all the varying 
and complicated undulations which characterize articulate 
sounds. These undulatory currents, thus developed in one 
telephone by the vibrations of the plate, are conveyed by two 
conducting wires to a second telephone, which transforms 
them conversely into sonorous vibrations. Here it may be 
assumed that the undulatory currents of alternately inverse 
directions reach the receiving telephone, and increase the mag- 
netism of the bar if they traverse the bobbins in a direction 
favourable for magnetization, diminishing it if they are of the 
reverse nature ; the plate obeys these changes of magnetiza- 
tion, approaches the coil when the magnetic force increases, 
withdraws from it by its own elasticity when the force dimin- 
ishes, and by this undulatory action, like the exciting currents, 
vibrates in unison with the plate of the transmitting tele- 
phone, although with very much smaller displacements. 
Fig. 4 shows a more powerful form of the same instrument, 
intended for long circuits, in which the reference letters 
indicate the same parts. The sounds emitted by the receiv- 
ing telephone are not perceptibly weakened by the interpola- 
tion of several telephones in the circuit. As many as ten or 
twelve telephones have been placed in the same circuit, and 
the words spoken at the other extremity of the line have been 
distinctly heard by ten or twelve persons at the same time. 
The successive transformations which take place in the in- 
appreciable interval between the moment when the sound 
issues from the lips of the transmitter and the moment when 
it strikes the ear of the listener, are seven in number. (1) 
The vibration of the air sets the plate of the transmitter in 
i motion; (2) this motion changes the magnetic division of the 
magnetic bar; (3) the change in the magnetic division 
develops induced currents in the bobbin of the transmitter; 
(4) these induced currents traverse the line and the bobbin of 
the receiver; (5) these currents produce changes in the mag- 
netic bar of the receiver; (6) these changes of magnetism act 
on the plate and cause it to vibrate; (7) the vibrations of 
the plate are communicated to the air, and strike the tym- 
panum of the listener’s ear. This is one of the most beauti- 
ful illustrations of the equilibrium and the unity of natural 
forces ; no change, however slight, can ensue in any one of 
them without immediately producing correspojiding changes 
in all the others. The effort developed by the emission of a 
sonorous vibration is very slight, yet the telephone reproduces 
its echo at a distance of 250 to 300 miles. There have been 
numerous imitations of Bell’s telephone, chiefly modifications 
without much practical value; one or two only’ will be 
noticed which have given in practice better results than the 
Bell telephone, enabling the listener to hear the words more 
distinctly on standing, in some cases, at a certain distance 
from the receiver. None of these modifications in any way 
constitute a new discovery or invention, but are simply an im- 
provement of more or less practical value. The Gower tele- 
phone, -jor Gower-Bell apparatus, renders the words pronounced 
by the receiving instrument audible in every part of a room. 
In this apparatus (fig. 4, Plate XXVIII.) the magnet, h o s, is 
very powerful, although of small dimensions. The two poles 
carry oblong pieces of iron on which the bobbins are fixed. 
The whole is contained in a flat brass case, the cover of which 
carries the vibrating plate. The thickness of this plate is 
slightly greater than that of the Bell plate; it is fastened to 
the inside of the cover by a ring and screws, as shown at m. 
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In place of the ordinary mouthpiece a flexible acoustic tube 
is employed, with a mouthpiece at the end. The call signal 
consists of a small tube bent at right angles^ with one end, t, 
opening near the vibrating plate, and the other end into the 
case. The tube contains an ordinary vibrating reed, n, 
shown half-scale. By blowing into the acoustic tube the 
reed vibrates and communicates its vibrations to the plate of 
the telephone. The intense vibrations set up produce power- 
ful induced currents, which create at the distant receiver a 
considerable noise ; the addition of this tube, a, on the vibra- 
ting plate in no way interferes with the clearness of trans- 
mission. 

In magnetic telephones the transmitter acts as a generator 
of electricity; the mechanical work of the voice is partly 
transformed into induction currents, and these currents, on 
passing into the receiver, make it vibrate synchronously with 
the membrane of the transmitter. The currents sent along 
the line have therefore a limited intensity, and in no case 
can the receiving instrument emit more powerful sounds 
than those emitted or spoken before the transmitter. With 
battery telephones the case is different ; the vibrations of the 
transmitter are no longer utilized to produce currents, but 
employed conveniently to distribute those emanating from a 
constant source ; there intensity is therefore only limited by 
that of the source employed. Under such conditions the 
power of the receiver may be very great. All tmnsmitters of 
battery telephones are founded on the same principle, that 
of utilizing the vibrations of a plate, or some such arrange- 
ment, in order to produce a variation of the electrical 
resistance of a circuit, and therefore to modify to a certain 
extent the intensity of the electric current traversing that 
circuit. This general principle requires therefore that the 
transmitter should be composed of a special material, with 
variable resistance arranged in the circuit, and modifying 
its resistance under the influence of the vibrations it 
receives. There are three classes of battery transmitters— 
namely, liquid transmitters, in which a liquid is employed to 
produce variable resistance ; transmitters with voltaic arc, 
in which a thin layer of air and high-tension currents are 
employed; and carbon transmitters, which also comprise 
microphones. The first two forms have not given satisfactory 
results, and carbon transmitters are now exclusively used. 

Edison invented and constructed the first carbon trans- 
mitter in 18*76, immediately after Graham Beils discovery. 
The first microphone is due to Hughes, in 18*78 ; but the 
principle which Edison and Hughes first applied to the 
electrical transmission of sonorous vibrations was discovered 
by Count du Moncel in 1856. After numerous experiments 
on electrical interrupters, Du Moncel was the first to publish 
the fact that variation of pressure at the point of contact 
between two conductors touching each other had a con- 
siderable influence on the intensity of the resulting current. 
The variation of resistance at the point of contact is the 
greater the more resistance is offered by the conductors ; it 
likewise depends upon their degree of hardness and upon the 
state of their surface. The original form of EdisoT^s carbon 
transmitter has undergone numerous changes since its intro- 
duction in 1876. Figs. 5 and 6, Plate XXIX., show in 
elevation and section the form employed by Edison for tele- 
phonic communication. The apparatus consists of an ebonite 
mouthpiece, a vibrating plate, c o, and a disc of prepared car- 
bon, a, of the size of a shilling piece. The carbon is placed 
on a support of vulcanite, 5, which can be adjusted in its 
distance from the vibrating plate by the screw at the back 
part of the instrument. A little ivory button with a small 
platinum plate is fixed to the centre of the vibrating plate. 
The vibrations of the membrane are communicated to the 
carbon by the platinum plate; the variations of pressure 
' thus produced cause a variation of electrical resistance in the 
carbon interposed between the circuit of a battery and a 
Beffs magnetic telephone receiver, and make it vibrate. 
In practice, the current of the battery, transformed ^by 
the speaker into an undulatory current, does not pass 
directly into the receiver, but traverses the indudng wire 
of a small induction coil, and leaves through the induced 
wire which is connected with the receiver of the opposite 
station. As in ’all battery .telephones, the function, the 


transmitter is restricted to the production of variations ol 
electrical resistance in the circuit; this variation immediately 
occasions a proportionate variation in an inverse sense in the 
intensity of the passing current. Thus for a given vibration 
the change in the resistance of the circuit will have a certain 
value, which may be assumed to be represented by an ohm. 
If the whole circuit has a feeble resistance, as (say) 10 ohms* 
the valuation of an ohni produced in the transmitter will 
vary the intensity by one- tenth of its total value, and con- 
sequently the receiver, which acts under the influence of these 
variations in intensity, will vibrate with considerable energy 
and speak with a certain force. Should the total resistance 
of the circuit be large, say 1000 ohms, the variations of in- 
tensity will not be more than one-thousandth of the total 
intensity, the greater length of the line having largely reduced 
it. Edison has got over this difficulty by making the current 
of the transmitter pass into the thick wire of an induction 
coil, instead of directly traversing the line, as represented in 
diagram (fig. 5, Plate XXVIII). One end of the fine wire of 
the induced coils, and is connected with the earth, the 
other end is attached to the line, traverses the telephone of 
the receiving station, and passes to earth, or a double circuit 
maybe employed, for reasons subsequently explained. The 
transmitter therefore only acts upon a feeble resistance, repre- 
sented by the battery, the transmitter, and the inducing wire 
of the coils, pi and p^, and the variations of the resistance of the 
transmitter have in consequence a considerable relative value. 
These variations manifest themselves in the inducing wire by 
variations of corresponding intensity, and in the induced 
wire by induction currents of proportional amplitude, and as 
the currents developed in the induced wire acquire in the coil 
a high tension, they are enabled to overcome large resistances, 
which allows of telephonic messages being sent a consider- 
able distance with the current from a very small battery. In 
i the Edison transmitter the carbon plate is the essence of the 
apparatus. It is made of lampblack obtained by burning 
petroleum lamps with long wicks in a nearly confined space. 
The lampblack after collection is compressed lightly under a 
coining press, forming a friable plate, but with sufficient 
cohesion to remain intact when kept in position between two 
thin platinum plates, and of extreme sensitiveness to variations 
of its electrical resistance in proportion to the pressure. 

Blahis transmitter^ which is largely used in England with 
induced currents in connection with Bell’s telephone as a 
receiver, possesses considerable power. The contact which 
produces the variable resistance is formed by two movable 
pieces independent of the dkphragm, and always in slight 
contact with one another. The rigidity of one of the parts 
is replaced by its inertia by fixing the carbon to a heavy 
mass; the second part of the contact is formed by a small 
bead of platinum pressed slightly against the carbon by means 
of a small spring. The contact of the two pieces never being 
broken, no noise results in the instrument from the sudden 
opening or closing of the circuit. 

The micropkone is a telephone transmitter of great deli- 
cacy and of a special form. It takes its name from the power 
it possesses of amplifying mechanical vibrations of feeble in- 
tensity, which it transforms into undulating currents. These 
undulating currents, sent into a receiving telephone, fre- 
quently produce sonorous vibrations of much greater intensity 
than the original source. The simplest form of microphone, 
(fig. 6, Plate XXVIII.) consists of two nails, a a, fixed on a 
small horizontal board at a distance of about a millimetre 
apart. The wires, x y, attached to these nails are connected 
with a battery, b, and a telephone; the space between the 
nails forms therefore the only interruption in the circuit. On 
placing a third nail across the two first the current passes 
through the points of contact of the nails, which form an 
imperfect contact, to which the apparatus owes its sensi- 
tiveness. This simple apparatus constitutes a perfect tele- 
phone transmitter, and words spoken and airs sung to this 
small nail, which will dance On the two others to the sounds 
or notes emitted, are instantaneously transmitted to the re- 
ceiver at the other end of the circuit with maivellous clearness 
and power. A better effect is produced if gas carbon pencils 
are used instead of nails. The most sensitive microphone 
yet constructed, by Hughes, is equally simple. It consists oi 
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ii sEiall pencil of gas carbon, a, fig. 7, terminating in a point I 
at each end, the two ends resting lightly between two pieces I 
of carbon, o o', which are hollowed out with two small circular 
holes to receive the points. The carbon pencil has a verti- 
cal position, and the carbon pieces are attached to a thfc 
wooden sounding-board, placed on a solid block n. The wires 
X Y, attached to the battery, and the line wire leading to the 
telephone, are connected to oo'. This instrument is of such 
marvellous delicacy that the tread of a fly or other insect 
walking on the board n is distinctly heard at a distance of 
more than a mile from the transmitter. 

Ader^s microphonic transmitter, largely employed in France, 
consists of ten small carbon pencils arranged in two rows of 
five each, their ends resting on three cross-bars of carbon 
fixed to a small deal board, which receives the vibrations, and 
at the same time forms a cover to the apparatus. This lid is 
fastened to a leaden base, supported on four india-rubber feet, 
in order to prevent the concussions of a stage floor or other 
movements from reaching the transmitter. The inertia of 
the lead block and elasticity of the rubber feet enable this 
apparatus to be used at the opera, even where the floor is 
violently shaken by the dancing. The transmitter is there- 
fore only influenced by the sonorous air-waves. 

Edison’s electro-chemical telephone is constructed on the 
following principle: — When a sheet of blotting paper is satur- 
ated with a solution of caustic potash and placed on a metal 
plate in connection with the + pole of a battery, on passing 
a platinum strip about 1 centimetre wide over the surface of 
the paper with a certain amount of pressure a resistance to 
the sliding motion is felt, arising from the friction of the 
platinum foil against the paper. If the platinum strip while 
sliding over the surface of the paper is connected with the - 
pole of the battery, the resistance to the sliding will be greatly 
diminished; that is, the electric current diminishes the co- 
eflicient of friction between the platinum foil and the surface 
of the paper. This effect of the electric current is propor- 
tionate to the intensity of the current; it commences and 
finishes with it, and is so sensitive that the feeblest currents 
are rendered perceptible. Edison’s receiver, shown in eleva- 
tion and section (figs. 7 and 8, Plate XXIX,), is constructed 
on this principle. It consists of a thin plate of mica, 4 8 or 
9 centimetres in diameter, which carries in its centre a plati- 
num plate, b, pressing against the surface of the cylinder c? with 
a constant pressure due to the india-rubber pad, c, or a spring, 
and regulated by a screw. The cylinder a is composed of a 
paste made up of lime, caustic potash, and a small quantity 
of acetate of mercury. TMs paste is the equivalent of the 
blotting paper soaked in potash previously referred to. The 
cylinder a revolves with a regular motion by means of the 
shaft € in connection with a clockwork movement. The cur- 
rent, arriving from the transmitter at the distant station, 
traverses the cylinder a and the platinum jjlate 5, and leaves 
by the wire attached to the platinum plate. On turning the 
cylinder a the friction produces a strain on the platinum 
plate, which is transferred to the mica disc d, which will thus 
vibrate synchronally with the undulating current, and con- 
sequently synchronally with the membrane of the trans- 
mitter. This vibratory motion of the mica disc is not there- 
fore directly obtained by the electric current, but is produced 
mechanically by the rotation of the cylinder a. The cupent 
only produces a certain variation of resistance to the sliding 
Qiotion, and hence the great power of the apparatus. 

PHOTOPHONB. 

Graham Bell and Sumner Tainter have constructed a 
telephone by which speech has been transmitted to a distan^ 
by means of a luminous ray. This apparatus, which is 
termed a photophomf depends upon the extreme sensitive- 
ness of selenium to the influence of light, and the circumstance 
that this influence manifests itself by variations of the 
electrical resistance of selenium. The photophone is con- 
structed as follows: — The rays of a powerful and constant 
luminous source, such as - the sun, are thrown on a thin and 
highly polished metallic mirror. On speaking behind this 
miiTor its curve is modified in such a inanner that the 
reflected rays are dispersed according to the vibrations of the 
plate, and vary in intensity in a given direction. At the 


receiving station the luminous rays of variable intensity strike 
a parabolic mirror, which concentrates them in its focus: a 
cylinder of selenium, specially prepared for the purpose, is 
placed in the focus of the mirror. This selenium modifies its 
electrical resistance according to the intensity of the rays 
which strike it, and as it is placed in the circuit of a battery, 
and of a Bell’s telephone, it acts after the manner of a 
microphone in changing the intensity of the current in the 
circuit, and produces articulate sounds in the telephone. 
This result is simply marvellous. Articulate speech can be 
produ(^ by the lime-light, and even by that of a paraffin 
lamp. 

The practical applications of the telephone are very numer- 
ous; the system of telephonic exchanges which has been 
introduced in large cities and towns daily increases the im- 
portance and usefulness of the invention. The power and 
sensitiveness of 'telephonic communication are forcibly iitus- 
trated by the repetition of theatrical performances. ISiot 
Only the voices of the actors and actresses, the songs, and the 
orchestra are distinctly heard, but ail the incidents of the 
performance, the applause and laughter of the audience, and 
in some instances the voice of the prompter. Telephonic 
communication has been successfully made between New 
York and Chicago, a distance of 1000 miles. This result 
is not, however, solely due to the telephone, but mainly 
to the employment of a conductor compo.sed of a steel wire 
copper-plated, the electrical resistance of which between 
New York and Chicago was only 1522 ohms, as against 
upwards of 15,000 ohms, the average resistance of the 
ordinary telegraph circuit. 

The telephone has been successfully used in diving opera- 
tions ; at the depth of 56 feet its distinctness was not 
materially affected. When using the telephone for submarine 
purposes a small hole must be made in the plate of the 
instrument, otherwise this latter will be warped and stick 
against the magnet through excess of pressure. 

The extreme sensitiveness of Bell’s telephone to the feeblest 
currents has suggested its employment to detect currents 
too feeble to affect the most sensitive galvanometer. The 
currents must, however, be intermittent, or they will not 
maintain the disc of the telephone in vibration. This property 
has been applied by Hughes to the construction of an instru- 
ment termed the iiiduction balance. 

A small battery b, fig. 5, Plate XXVIII., is connected with 
a microphone m, by means of two coils of wire p®, wound 
on bobbins fixed on a suitable stand. In connection with 
each of these primary bobbins are two secondary coils, and 
s^, of wire of the same size, and exactly of the same length, 
but wound in opposite directions. These secondary coils are 
connected with a telephone t, and the result of this arrange- 
ment is that whenever a current begins or ceases to flow in 
the primary coils, the coil induces a current in s\ and p* in si 
The two currents thus induced in the secondary wire neutralize 
one another, and if they are of equal strength balance one 
another so exactly that no sound is heard in the telephone. 
As a perfect balance cannot be obtained unless the resist- 
ances and the co-efficients of mutual induction and of self- 
induction are alike, if a small piece of metal be introduced 
between s* and pHhere will be less induction in than in si 
as a part of the inductive action in p^ will be spent in setting 
up currents in the mass of the metal, and a sound will be 
heard in the telephone. Balance may, however, be restored 
by moving s® further away from p® until tlie induction in s® 
is made equal to si when the sounds in the telephone cease. 
By this means the relative conductivity of different metals 
introduced into the coils may be ascertained, and counterfeit 
coins can be detected by the indications thus afforded of their 
conductivity. The induction balance has also been applied 
in surgery to detect the presence of a bullet in a wound, for 
a lump of metal will disturb the induction even when some 
inches distant from the coils. 

When networks of telephone wires are established, the forced 
close proximity of the wires develops a very serious difficulty, 
as the reciprocal induction of the different wires produces a 
‘Very Babel of conversations, while induction from telegraph 
TOes, the wires of electrical tramways, or those usSt in 
connection with electric lighting, cause a distressing com- 
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plication of sounds which make the telephone message in- 
audible. The only method hitherto found successful in 
overcoming these difficulties has been the use of a complete 
metallic circuit, consisting of two parallel wires, instead of 
employing the earth as the return circuit. It is evident that 
the effect of electrical disturbance by induction on these two 
wires (if sufficiently close together) will be equal, and as they 
are carrying currents in opposite directions such effects will 
neutralize each other, and produce no sound in the receiver. 
This system is consequently being generally introduced in 
large cities, and is used on all long-distance circuits such as 
now connect all the greater cities of the United Kingdom. 
Special submarine cables connect London telephonically with 
Paris and the Continent, and a similar cable connects G-reat 
Britain with Ireland. Por many business purposes the tele- 
phone promises to take the place of the telegraph. 

THERMO-ELEOTEIOITY. 

The highly important fact that a current of electricity may 
be produced in a closed circuit by heating a point of contact 
of two dissimilar metals was discovered in 1821 by Professor 
Seebeck of Berlin. Thus if a plate of copper, m n (fig. 12), 
is bent into the form shown, and its ends soldered to a plate 
of bismuth, op; and if a magnetic needle, < 2 , is pivoted in 


Fig. 12. 



the centre of the circuit, when the apparatus is placed in the 
magnetic meridian, and one of the solderings is gently heated, 
the needle will be deflected in a manner which indicates the 
passage of a current from n to m — that is, from the heated to 
the cool junction in the copper. If one junction is cooled 
below the temperature of the rest of the circuit, a cui'rent in 
the opposite direction is generated. The electro-motive force 
thus set up will maintain a constant current so long as the 
excess of temperature of the heated junction over the other 
is maintained, heat being all the time absorbed in order to 
maintain the energy of the current. The currents thus gen- 
erated are known as thermo-electric. 

Peltier, in 1834, discovered a phenomenon the converse of 
that discovered by Seebeck — namely, that if a current of 
electricity is passed through a junction of dissimilar metals, the 
junction is either heated or cooled, according to the direction 
of the current. A current passing through a bismuth and 
antimony pair in the direction from the bismuth to the anti- 
mony absorbs heat in passing the junction of these metals, 
and cools it; but if the current flows from the antimony to 
the bismuth it evolves heat, and the temperature of the union 
is raised. This phenomenon is known as the Peltier effect,’^ 
to distinguish it from the ordinary heating of a circuit where 
it offers a resistance to the current, and from which it is dis- 
tinctly different, as in the Peltier effect the current heats or 
cools the junction according to the direction in which it flows, 
and the amount of heat evolved is proportional simply to the 
strength of the current; whereas a current meeting with re- 
sistance in a thin wire evolves heat in whichever direction it 
flows through the wire, and the amount of heat is as the 
square of the strength of the current. In determining the 
heat developed in a circuit, therefore, it is necessary to take 
into conaderation any Peltier effects which may exist at 
metal junctions in the circuit. If the letter P represents the 
difference of potential due to the heating of the junction, 
expressedi as a fraction of a volt, the law of heat becomes 


The quantity P Is termed the coefficient of the Peltier effect. 
It has different values for different pairs of metals, and is 
numerically equal to the number of crys of work which are 
the dynamical equivalent of the heat evolved at a junction 
of the particular metals by the passage of one ampere of elec- 
tricity through the junction. The annexed list, taken from 
Matthiessen’s tables, gives the comparative numerical values 
of the electro-motive force of different pairs of metals— 


Bismuth, 

. +25 

Gas coke, . . 

- 0*1 

Cobalt, . . 

u 

9 

IZinc, . . ' . , . : 

‘‘ 0*2 

Potassium, . 

(( 

9*5 

Cadmium, . . 

0*3 

Nickel, . . 


5 

Strontium, . . 

“ 2*0 

Sodium, . , 

li 

a 

Arsenic, . . . 

“ 3*8 

Lead, . . . 

(C 

1*03 

Iron,. . . . 

5*2 

Tin, . . . 

it 

1 

Red phosphoras, 

‘V 9*6 

Copper, . . 

ee 

1 

Antimony, . . 

“ 9*8 

Silver, . . 

it 

1*0 

Tellurium, . . - 

179*9 

Platinum, . 

a 

0*7 

Selenium, . . “ 

290*0 


In this list, taking the electro-motive force of the copper- 
silver couple as unity, the electro-motive force of any pair of 
metals is expressed by the difference of the numbers where 
the signs are the same, and by the sum where the signs are 
different. Thus the electro-motive force of a bismuth-nickel 
couple is 20, of a cobalt-iron couple 14*2, and of an iron- 
antimony couple - 4*6. Whatever may be the metals entering 
into the composition of the thermo-electric couples they are 
readily distinguished from hydro-electric couples by the 
nature of the currents. In a voltaic battery each couple or 
element possesses a strong tension of from one to two volts, 
and an interior resistance of from 0*2 to 15 or 20 ohms. In 
the thermo-electric couple, for a difference of temperature of 
100® G. between the solderings, the electro-motive force, varying 
with the nature of the constituting elements and the mean 
temperature of the two solderings, ranges between ^0 and sJo 
volt, whilst the interior resistance is very small. Thermo- 
electric batteries therefore give quantity and but little ten- 
sion, and a large number of them must be connected in series 
to obtain a certain electro-motive force. It would seem 
natural that by selecting the most remote elements of the 
series for the formation of a couple the greatest electro- 
I motive force would be obtained for a given temperature, 
j Considerations of a theoretical and practical nature show that 
such is not the case. In practice those metals or alloys are 
selected in which the difference of temperature of the solder- 
ings can be maintained at the highest possible degree without 
altering the battery. 

The law stating that the electro-motive force of thermo- 
electric currents is proportional to the difference of tempera- 
ture, is only correct with special reservations as to the mean 
temperature of the two solderings, and to the neutral point, 
which varies with the nature of the metals employed. This 
neutral point will be understood by taking a thermo-electric 
couple of copper and iron. Let the cold soldering be at 21° 0,, 
and the hot soldering at 232® 0. No current will pass through 
the couple thus constituted, although the difference of tem- 
perature is 211® C. The reason is that the neutral point of 
iron with regard to copper is 99® C. — ^that is, at 99® 0. the 
thermo-electric current formed by the two metals changes its 
direction; and as the mean temperature between the two 
solderings is the same, two currents of equal tension, but 
different directions, are produced, which neutralize each other. 
Care must therefore be taken, while maintaining a great 
difference of temperature between the two solderings of a 
thermo-electric couple, that the one is not ixigher, and the 
other lower, than the neutral point of the two metals forming 
the couple, as then only a differential current would be 
obtained, liable to neutralization when the mean temperature 
of the two solderings corresponds to the neutral point. 

If the difference of temperature is maintained constant the 
current is constant, as there is no polarization or variation 
produced in the resistance of the couple; and the electro- 
motive force of a thermo-electric battery is proportional to 
the number of elements forming the battery, exactly as is 
the case with voltaic batteries. 

I , Nobili has devised a thermo-electric pile, in which a large 
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aumber of elements are contained in a very limited space. 
Couples of bismuth and antimony are joined up in such a 
manner that in a series of five couples, as shown in fig. 13, the 
last bismuth of one series is soldered to the antimony of a 
second series; the last bismuth of this series to the antimony 
of a third, and so on for the four vertical series, containing 
together twenty couples, commencing 
with antimony and finishing with 
bismuth. The couples thus arranged 
are insulated from one another by 
means of small paper bands varnished, 
and the whole inclosed in a copper 
frame, p, so that only the solderings 
are exposed at the two ends of the pile. 
Two metal binding screws, x t, insu- 
lated in an ivory ring, communicate in 
the interior, one with the first antimony 
representing the + pole, and the other 
with the last bismuth representing the 
~ pole. As a means of detecting exces- 
sively small differences of temperature the thermopile is an 
invaluable instrument, the currents being proportioned to the 
difference of temperature between the hotter set of solderings 
on one face of the thermopile and the cooler set on the other 
face. By its means a difference of temperature, no greater 
than the part of a degree, may be measured, and the 
heat of the fixed stars has been made sensible. The arrange- 
ment of the thermopile and galvanometer for such delicate 
measurements is shown in fig. 14. The pile is contained in 


Fig, 14. 



able form are placed in the mould, and the melted alloy 
poured in ; the mould is heated nearly to the melting 
point of the alloy, which is about 260'’ G. ; it expands con- 

Eig. 16 . 




the brass case having its terminals, x connected by the 
wires g h with a delicate galvanometer, c. When one ex- 
tremity of the pile is exposed to radiation from any source 
of heat, as the lamp, e, a deflection of the galvanometer 
needle is observed. Screws of various materials may be 
arranged for testing, as shown in the figure. 

The most practical thermo-electric battery yet introduced 
is that of M. Clamond of Paris, which has proved very suc- 
cessful for telegraphic purposes. The mixture employed 
by M. Clamond consists of an alloy of two parts of antimony 
and one of zinc for the — metal, and for the 4- element 
he employs ordinary tinned sheet-iron, the current flowing 
through the hot junction from the iron to the alloy. The 
combination is one of considerable power. Each element 
consists of a flat bar of the alloy about 2 inches long 
and about an inch in thickness, rather broader in the 
middle than at the ends, the average middle breadth being 
five-eighths of an inch.^^ Strips of the sheet-iron of suit- 


siderably in cooling. The alloy is extremely brittle, and 
easily broken by a gentle blow, being scarcely stronger than 
loaf sugar. These compound bars are arranged in a radial 
manner of ten elements to form a star, and coupled for 
tension. Several of these stars are 
placed one above another, and 
separated from each othear by as- 
bestos discs. Cast-iron frames are 
then placed at top and bottom of 
the pile, and kept in place by 
screws and rods. The whole ap- 
paratus, as shown in fig. 15, forms 
a cylinder, lined inside with as- 
bestos, and heated with gas by 
means of a perforated earthenware 
burner, which occupies the centre 
of the cylinder. The gas, mixed 
with air, bums in the annular 
space between the burner and the 
bars. The terminals of these bars 
fit into copper clamps, fixed on two 
small boards, and this arrange- 
ment allows the coupling, 
together of the series 
eimer for tension or for 
C|uantity. ThO'' 'tension ^ 
produced by Clamond^s';- 
thermo elements',, is auch' 
that ,each. twenty .ele- 
mentS' may 'be ,taken/as,., 

B " tlly equal to one 
cell, or one volt. 

'! The thermopiles are so 

sensitive that the pass- x 

ing of the hand into the interior, the breathing into them, or 
the approach of a body, immediately sets up a considerable 
action, and while they are in action the effect of a distant fire, or 
the opening of a window, produces a sensible effect on tlieir 
potential. It is therefore necessary, when two or more piles 
are employed, to keep them as far apart as possible, and to 
allow them free radiation. Little progress has, however, 
been made in the practical ajipUcation of thermo-electricity, 
and at present thermo-electric apparatus present chiefly a 
scientific interest. 

MAM40N»!riSlE. 

The repeflant action of the magnet upon certain substances 
was first noticed in 1778 by Brugmans of Leyden, who 
observed that a lump of bismuth when suspended near either 


im 
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pole of a magnetic needle repelled it, Ooulomb, in 1802, 
likewise observed that magnets acted upon aU bodies in a 
greater or less degree. In 182*7 Le Baillif and Becquerel 
noticed that antimony also would repel and be repelled by 
the pole of a magnet. It was not, however, until 1845 that 
Faraday, by means of very powerful electro-magnets, deter- 
mined the magnetic properties of a large number of substances, 
and made the important discovery that all solid and Kquid 
bodies so far examined are either attracted or repelled by a 
powerful electro-magnet These two classes of bodies are 
termed magnetic and diamagnetic^ and the property of 
being thus repelled from a magnet is termed diamag^etum. 
The method of experiment adopted by Faraday consisted in 
suspending a small bar of the substance to be examined 


-h 45 and + 32*8 ; the value of h for soft iron in thin wires 
magnetized within a solenoid is fr«n 1300 to 1400. For 
bismuth the value of i is -0*00006'25, as given by Oierke- 
Maxwell. The magnetic powers of equal weights of sub- 
stances have been compared by Pliicker, and taking that of 
iron as represented by 1,000,000 the following values for 
I the specific magnetism of substances have been determined:— 




between the poles of a powerful magnet, and observing 
whether the small bar was attracted into an axial position 
—that is, with its length in a line joining the two poles — or 
whether it was repelled into an equatorial position, at right 
angles to the line joining the two poles across the lines of 
force of the magnetic field, as in fig, 16. Some of the princi- 
pal substances examined are as follows • 


Iron. 

Nickel 

Cobalt. 

Manganese, 

Chromium. 

Cerium, 


Magnetic. 

Titanium. 
Platinum. 
Oxygen gas. 
le. Ores and salts 
L. containing 
the above 
metals. 


Diamagnetic. 


Bismuth. 

Phosphorus. 

Antimony. 

Zinc, 

Mercury. 

Lead. 

Silver. 

Copper. 


Gold. 

Water. 

Alcohol. 

Selenium. 

Sulphur. 

Thallium. 

Hydrogen gas. 

A&. 


es. The value of i 


— MP 


IM 



Iron, . . 
Cobalt, . 
Nickel, . 
Lodestone, 


-h 1,000,000 
1,009,000 
465,800 
402,270 


Iron oxide, , 
Nickel oxide, 
Water,. . , 
I Bismuth, 

1 Phosphorus, , 


+ 759 
287 
- 25 , 
'23-6:"' 
^ - 13*1 


ARITHMETIC.— CHAPTER XY. 


OOMMEBOIAIi OAIiOUIiATION- 


In the early days of commerce there was not much need for 
intricate computations, and even when trade grew more 
diffused, though absolute accuracy was required, speed was not 
regarded as essential. As business became more intense, and 
the division of labour, in conducting it, was found to be 
increasingly possible, traders got familiarized with simple 
methods of calculation in particular branches, and in the use 
of these gained great expedition and facility by practice. 
Hence any arithmetical operation rendered, easy by ready 
familiarity with the facts of special figures, dexterity in their 
use, and retentiveness of memory as regarded processes and 
results was colloquially said to be “done by practice.” For 
example, many articles are sold by dozens, scores, hundreds, 
&c. ; in such cases we can abbreviate operations, thus 
(1) To find the price of a dozen articles, {g) call the pence 
I which one costs shillings — e.g. 12 ® Is. 7c?. ~ 19s. ; (5) count 


J Zd.y J 6c?., j, 9c?. and other fractions proportionately — e.g. 
12 @ lJc?- = Is. 3c?. ; 12 @ Is. 3M = 15s. 6c?.; 12 (H 2s. 1|<^, 
=£1 5s. 9c?.; 12 ® 3jc?.=;35. l|c?., &c. 

(2) To find the price of a score (20), call the shillings which 
one costs a pounds and reckon each 6c?. as 10s., 3c?. as 5s., 
and 9c?. as 15s. and so on — e.g. 20 @ £l 7s. =£27 ; 20 ® 
18s. ec?.=£18 lOs. ; 20 ® 3s. 9c?. =£3 15s., &c. Tore- 
verse the process, given the price of a dozen in shillings call 
each shilling a penny and the price of one is gained ; if a score 
call each pound a shilling. Beal with fractional parts as before. 

I (3) To find the price of 100 articles. For each farthing in 
I the price, take as many pence and twice as many shillings. 

I Two shillings for each farthing is equal to multiplying by 96, 
and a penny for each farthing is like multiplying by 4, so 
that 96 -f- 4= 100, 100 ® 4|c?.=£l 17s. 6c?. ; 100® 5jc?. 
= 46s. + ls. llc?. = £2 7s. 11c?.; 100 ® Is. 2ic?.=£6 Os. 10c?. 

(4) To find the price of a gross (144), count the pence in 
the price of one shillings, and the pence in these shillings 
reckoned as shillings vrill be the price of a gross in shillings, 
e.g. 144 ® Is. 4|c?.=£9 18s.; 144 @ llj^.=£7 Is. 

(5) Given the price of a hundredweight (112 lbs.) in 
shillings, to find the price per ton : — Call the shillings in the 
price of one a pound — e.g. 1 ton @ 3s. per cwt. = £3 ; 12 tons @ 
6s. per cwt. =£72 ; 7 tons ® 37s. 6c?. per cwt. =£262 10s. 

(6) By regarding tons as pounds, cwts. as shillings, quarters 
as 3(?., a ready answer is got in pounds or aliquot parts of a 

i pound — e.g. 12 tons 16 cwts. 3 qrs. ® £1=£12 16s. 9c?.; ® 
£2 = £25 13s. U . ; @ £8 = £102 14s. 

(7) Given the price of one lb., to find that of a ton. Mul- 
tiply the farthings contained in the price of a lb. by 7 and 
divide by 3, and the price of a ton in £. s. d. will be found; 
e.g. llb.costs4ic?.17x7=119-4-3=£39l3s.4c?. Conversely, 
multiplying the price of a ton by 3 and dividing by 7 gives 
the price of a lb. in farthings ; e.g. 1 ton costs £84, what is 
the price per lb.1 84x 3=252-r7=36 farthings =9d per lb. 

The price of one lb. being given, to find that of a qr. 
Multiply 2s, 4c?. by the price ; e.g. 1 qr. @ 9c?. =£1 Is. 

(9) Given the price of an ounce avoirdppois, to find the 
value of one lb. Bivide the tothings in the price of an ounce 
by 3, the answer will be the price in shillings — e.g. 1 lb. avoir. 
® 10ic?=41 far. —3= 13s. 8c?. ; in a lb. troy, reckon eadi 
penny a shilling — 1 lb. troy @ ll^c?. = lls. 6c?. ; 7 lbs. at lOjc?. 
,?®£3 li«. 9c?, Conversely, if the price of a lb. troy is'^ven 
W|p . find , the value of an ounce by reckoning each shilling a 
1 oz. at 9s. per lb.=9c?. ; and of a lb. avoirdu- 


Chemically pure platinum, according to the experiments of 
Weidermann, is diamagnetic. When a small cube of copper 
is suspended by a fine silk thread between the poles of the 
electro-magnet, and set spinning in rapid rotation, the 
moment the current passes through the coils of the electro- 
magnet the rotary motion is arrested. In experimenting 
with liquids very thin glass tubes filled with the fluid are 
suspended between the poles of the magnet. If the liquids 
are magnetic, such as solutions of iron, cobalt, and solutions 
of salts of the magnetic metals, the tubes set axially ; but 
almost all liquids are diamagnetic. Thus with water, milk, 
blood, alcohol, ether, oil of turpentine, and most saline solu- 
tions, the tubes set equatorially. According to its composi- 
tion glass is sometimes magnetic and sometimes diamagnetic. 
In all experiments with glass tubes it is therefore needful 
first to determine its character, and make the necessary 
allowance in the experiments. In examining gases bubbles 
are blown with the gas under examination, and according as 
they are drawn into or pushed out of the magnetic field their 
condition is determined. Oxygen gas is found to be strongly 
magnetic, and ozone to be still more so. 

The magnetic or diamagnetic power of a body is expressed 
in terms of a certain coefficient of magnetization, which is 
the ratio of the intensity of magnetizaflon to the m^^etizing 
force of the field in which the substance is placed If the 
intensity pf magnetization , be represented b^ aind the 
strength of the magnetizing field by B, then t 

'gnauynfttffj 'p. ha s -h values ; fot diarnacnhAfS a. snK 
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pois, by reckoning each shilling a farthing and multiplying by 
3— 1 oz. avoir. @ Bs. per lb.:=18 far.=44d 

(10) The price per lb. being given, to find that of a stone, 
reckon the pence shillings and add | — e.a, 1 lb. @ Zs. 8d., 
what is the cost of a stone? 3s, 8d = 44+|==£2 11s. 4d. 

(11) In the case of articles sold in quantities of 240, 
as a load of meal, flour, potatoes, &c., a pack of wool, by 
reckoning each penny as a pound we get the total ; in 
quantities of 60 each penny is reckoned as Ss., of 120 each 
penny as lOs. and so on — one load of flour @ \d, per 
lb. = 155.; a fagot (120 lbs.) of steel at Z\d. per lb,=£l 15s. 

(12) By annexing a cipher to the total money price of any 
article in shillings, and dividing by half the price of one 
article, we can readily discover how many hundredweights, 
pounds, yards, &c., of these can be bought for the sum — e.g. 
for £63, how many articles can I buy at £1 IsJ Atis, 60. 

The constant relation between quantity and price supplies 
the means of easily resolving many questions in commercial 
arithmetic by the substitution of similars. Another form of 
Practice aids the reckoner in computations less frequently 
recurrent than the foregoing. 

Practice is a simple method of finding the value of quan- 
tities by the use of aliquot parts of the price given. An 
aliquot part of a unit is any fraction of it which is found an 
exact number of times. Of 205. for example l<^.=trb, l^d. 

2d. — 4d. — 5^5, ^d. = 8d. — Sd. ~ l5. 

l5. Is. 8d— 25. = -^ 0 , 25. 6c?. 35. 4c?. 

45.= J, 55. = J, 65. 8c?. = I-, 105.=J-. At each of these prices 
the answers are found on dividing by the denominator of 
the aliquot part, e.g. 324 @ lc?. = £l 75.; 324 @ lid = 
£2 05, ed.; 324 @ 2c?.==£2 145.; 324 @ 4c?. = £5 85.^ 324 
@ 5(?.=£6 155.; 324 @ 6c?. = £8 25.; 324 @ 8<?. = £10 165.; 
324 @ l5. = £16 45. ; 324 @ l5. 3c?. = £20 55. ; 324 @ l5. Sd. 
^£27; 324 ® 25. = i32 85.; 324 @ 25. 6c?. = £40 IO5.; 
324 ® 35. 4c?,==J54; 324 @ 45, =£64 I65.; 324 @ 55.= 
i81; 324 @ 65. 8c?. =£108; 324 @ 105.=£162. 

By the exercise of a little ingenuity almost any inter- 
mediate fractional sum may be laid down in aliquot parts, 
those having the simplest denominators being always pre- 
ferred, Attention being paid to the derivation of the aliquot 
parts, Practice supplies an easy means of working sums at 
very complex prices — e.g. 



126 @£172 (2) 

31 10 0 25. ec?. =/ 

10 10 0 
2 12 6 
0 10 6 



205 @ £1 3 7| 
25 12 6 
8 10 10 
2 2 8 - 
1 1 


£171 3 0 

(3) 373 @ £4 16 lOj 

4 


1492 

105 =i 186 10 0 
55. =1 93 6 0 

Is. Sd. =1 31 1 8 
2|c?.=:| 3 17 8^ 


£1806 14 44 



£242 7 4| 

(4) 198 ® £8 18 lOi 
8 


1584 
99 0 0 
49 10 0 
24 15 0 
12 7 6 

1 0 74 


(3) 5 cwts. 0 qrs. 0 lbs. @ 3 17 » = £I9 


£1770 13 4 

The method of aliquot parts may be employed when either 
the goods or the price, or both, are given in several denomi- 
nations; e.g. 

What — fractions of farthings being disregarded — will be 
the cost of 5 cwts. 3 qrs. 18 lbs. @ £3 17 8 per cwt, ? 

(I) 6 cwts. 3 qrs. 18 lbs.® £3 17 8 (2) £3 17 8 

5 6 



19 8 4 


1 18 10 
0 19 5 
0 9 8^ 
0 2 5 + 
0 0 4+ 


£22 19 Oi 


23 6 0 


8lbs.= 
2 lbs.* 




5 6: 
1 


6 U| 



8 4 
18 10 
19 5 

9 8 | 
2 5 + 
0 4 + 


£22 19 0 ^ 


For decomposing the compound multiplier into convenient 
parts of the highest denomination, and these again into 
inferior parts till their aggregate, the whole compound multi- 
plier, has been arranged in aliquot parts, no general niie can 
he ^ven. Almost every branch of business has its own 
special forms of computation intended to secure speed and 
ease. When the principles of arithmetic are understood, ail 
these are found to be simple practical expedients, founded 
on the facts explicitly demonstrated in the theory of numbers. 
It is of the highest consequence that the principles of 
numerical computation should be distinctly understood, as 
these really govern all the dexterous forms of practical 
calculation. 

It has been found advisable to treat 0 ! involution, evolu- 
tion, and square and cube root in algebra, Chap, XIII. pp. 
1301-1304, to which pages we, in closing these lessons, desire 
to direct the student^s attention. 


£22 IS; 0| 


BOOK-KEEPma— CHAPTER XY. 

ON BAIiANOINO BOOKS, AND THE BUDES TO BE OBSERVED 
IN DOING SO. 

The theory of book-keeping, though simple in itself, often, 
in its application to extensive and complicated transactions, 
requires the exercise of high talent, and in every circumstance 
demands a clear head and a steady mind. ‘‘ To kjiow the 
good order of keeping the famous reckoning called in Latin 
Dare and Habere^ and in English Debitor and Creditor^' 
is far more important now than when, in 1543, Hugh Old- 
castle, schoolmaster, issued in London the earliest known 
work on book-keeping in the English tongue. Real business 
has now grown to dimensions then undreamed of by the 
author of the ‘‘profitable treatise” mentioned; but the prin- 
ciples of book-keeping have not increased in complexity with 
the progress of commerce or the marvellous array of figures 
to be dealt with, as representing the amount of trade done 
in these later times. What has already been taught aiul 
exemplified in the foregoing lessons might fully enough enable 
any clerk to make any entry business might require him to 
insert in any of his books; but as our desire is to make 
this course as thorough and complete as possible, we arW 
here a brief formal set of rules for Balancing Books. 

“ Posting ” — being, as has been explained, the carrying ot 
duly classified entries from some special book (which may 
practically be Bay Book, Cash Book, &c., but in theoretical 
book-keeping is the Journal) into separate and distinct 
accounts opened in the Ledger — is of two kinds: (1) Simple.^ 
when there is one debtor and one creditor, as in Goods 
Account, p. 1284; (2) Compound^ when there are one debtor 
and two or more creditors, or vice mrsd, as in Sundry Ac- 
counts (|)age 1284, cols. 1 and 2). “ Balancing the books ” 
is the correct posting of each of the balances in each of the 
accounts in the Ledger, so as to put on record tlie tmeis 
and the liaUlities of the business of which the transactions are 
recorded in the hooks. Of course there is one arbitrary rale 
binding in every form of book-keeping— viz. that every 
transaction must he recorded somewhere, and be |,) 0 sted to 
some account either in the Ledger or in some other l^ok, 
While, however, any variety in the form of recording business 
transactions may be adopted which best suits the require- 
ments of each specific concern, it must be such as is adapted 
to tenish a clear, just, and accurate record of the transactions 
which have taken place between trader and customer, and is 
capable of yielding, when thoroughly carried out, a cerl^in 
and unerring guide to the attainment of true results. 

In < proceeding p attain a distinct view of these results 
'at, any requisite) period, it is customary to stirike 
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a trid TMs may be done in two ways: (1) Add 

tbe entries on each side of the Ledger (of course excluding 
balances), and bring down on a sheet of paper, prepared for 
the purpose, the debit summations in a column on the right, 
and the credit summations on the left. If these columns 
agree in their summing and balance each other, the entries 
are (presumably) correct. If they disagree, the error must 
be sought till found, (2) Strike the balance on each account, 
bring down the differences on the sheet, placing them in 
proper columns. These when totted ” up should agree in 
their summations, and if they do not, the error must, as 
before, be searched out. 

The trial balance-sheet having been found to be (presum- 
ably) correct, the next work to be engaged in is to make up 
and arrange the cross or closing entries. This is a most 
important step, and must be very carefully taken. Its 
objects are — (1) to find the actual assets representing value, 
Le, such as may be converted into cash — all of which are to 
be placed on the left-hand side of the balance-sheet ; and 

(2) to find the actual liabilities, which form a charge on and 
must be paid out of the assets, which are to be placed on 
the right-hand side of the balance-sheet. Any accounts 
which do not furnish entries of either of these sorts must be 
written off by a cross entry, i,e, by being carried, as the case 
may be, to the debit or credit of the profit and loss account. 
For example, in the stock or goods account— -on which, 
obviously, profit may be gained or loss incurred — when the 
value of the goods or stock has been brought down as asset 
balances, the difference is written off, i.e. if there has been 
a profit it is carried to the right, and if a loss it is carried 
to the left of the profit and loss account. In balanc- 
ing these accounts the following directions may be found 
useful: — 

(1) Ledger [or personal] accounts are closed by carrying 
their balances to the debit or credit of the balance account. 

(2) Real accounts requires double balance: (i) each must be 
credited with the value of goods, stock, ^c. on hand, ie. in 


possession undisposed of at the time of balancing, and the 
balance account must be debited with the same amount; and 
(ii.) the balance then remaining— being the profit or loss- 
must be transferred to the profit and loss account 

(3) The Cash Book accounts are closed simply by trans- 
ference of the balance to the balance account. 

(4) Bent and taxes, salaries, wages, commission, discount 
interest, charges or trading expenses, bad or doubtful debts* 
&c., have, where accounts are opened under these heads, their 
debit or credit balances transferred, as the case may he, to 
the profit or loss account. 

These several processes having all been duly attended to 
no entry should remain in the balance-sheet except genuine 
assets on the one side and real labilities on the other. These 
are therefore to be brought down into the balance account, 
when, if the assets exceed the labilities, or mce it 
should be exactly to the same amount as the balance of the 
profit and loss account, and that being taken down and 
entered on the less side squares the account. The difference 
between the assets and the liabilities indicates either, (1) the 
capital in the business, if on the right side; or (2) the net 
liabilties of the concern, if on the left. 

A careful comparison of the manner in which the preced- 
ing “ Transactions of Wiliam King have been balanced on 
pages 1196-97, wiU show how these rules affect entries, and 
lead the student to value them as real deductions from 
the actual processes of business book-keeping. 

It may be noted here that in recent years the use of a 
periodical — i.e, weekly, monthly, quarterly, &c.— balance-book 
has been introduced into many businesses. Such a hook 
is divided into two parts — in the first of which the debtor, 
and in the second the creditor, accounts for each period are 
entered. On looking at this the tradesman can see at a 
glance the state of each account at any fixed time, and the 
book-keeper is able more easily to detect any error which 
may have occurred in posting. The Mowing is a specimen 
of such a book:— 


Debtor Accounts. \ 

Folio. 

January, 

February. 

March. 

Creditor Accounts. 

Folio. 

January. 

February. 

March. 

Peter Brown, . . 

63 

1 £ s. d. 

371 4 8 

£ s, d. 

27 1 3 

£ $. d, 

154 18 1 

Andrew Duncan, 

132 

£ s. d. 
407 2 2 

£ s, d. 

191 6 10 

£ s. d. 
598 11 7 


It requires also to be observed that the Le^slature has 
now made it a misdemeanour to carry on any business without 
using and making up such books of account as are either, 
(1) usual in the business followed, or, (2) sufficient to record 
all transactions and to afford the means of following out the 
course of business and discovering a trader’s financial posi- 
tion ; and it requires, in the case of bankruptcy, that these 
books, for three years preceding a failure, shall be produced. 
The importance of the study of book-keeping, and the attain- 
ment of practical skill therein, is not only sufficiently obvious 
in itself, but is greatly increased by this fact. 


GERMAN LITERATURE.— CHAPTER HI. 

PHILOSOPHY — THEOLOGY— CEITIOISM — HISTOEY — IMAGINA- 
TIVE LITEEATUEE. 

Kant’s doctrine of rationalism as the law of thought, and 
nationalism as the law of life, was developed by his “Critique 
of the Practical Reason” so as to give scope to individual 
being within the limits of a principle which might be made 
the ground of universal legislation. It awakened Europe. 
Johannes Schulz became its earliest popular expositor ; Karl 
L. Reinhold, with the devoted zeal of an apostle, proclaimed 
the new philosophy of consciousness which realized the Ego 
as the very outgrowth of law, Schiller, with the ardour of a 
poet and the genius of a philosopher, pressed the claim of the 
“ Critical Metaphysics ” on the minds of the cultured. F. 
H. Jacobi, fascinated by Spinoasm, maintained the need of 
faith as a conviction of reality before man could colligate in 
thought his inward thinking nature with outward experience. 
In the secrecies of the mind ajud in the abysses of the heart 
there was a felt contradiction between the deriros of and 
'^Iie',r0q3ii|r©m^n|s .of external ^esis fe, 


supported not by philosophical disquisition alone, but also in 
his shrewd and lively philosophical novels. T. G. Hippel, in his 
“ Lehenslaufe ” — a curious and humorous novel — first popu- 
larized Kant’s metaphysics ; and J. G. Hamann, with a more 
marked leaning towards faith, followed Kant’s speculative 
method. Jacob Fries maintained that just as the “ things 
seen ” are the objects of knowledge, “ things unseen ” are the 
objects of rational faith, every sentiment of which must rest 
on some indwelling presentiment. J. S. Beck endeavoured 
to show that experience of things in themselves did not affect 
us, but gave us rather such impressions as affected us, and that 
ideas of time and space do not pre-exist, but arise, as thought 
in us, as results of experience. C. G. Bardili averred that 
active thought pervades the universe, becomes consciousness 
in man, lifts life into personality, and makes the laws of 
phenomena the laws of mental association in us — i.e, con- 
stitutes science. Thus the philosophy presented by Kant 
as a finality — symbolised as an owl with her wings tied — far 
from bringing all speculation to an end, elicited quite a new 
manner of philosophizing. This was markedly instituted by 
J. T. Fichte, who wanted not dogmatics, but science— a 
doctrine of the necessary relations and connections of the 
whole realm of thought. In his “ Wissenschaftslehre ” he 
outlines such a philosophy. The Ego — i.e, our own self— 
we know ; and the Non Ego — i.e. things in themselves — we 
know as experience. Each limits the other. As thinking 
develops, the outer world is subdued by thought into science, 
and by art into utility. Thus all categories are deduced, 
cause and effect become perceptible, and morality — i.e. the 
conservation of the rights of each mdividual — is made plain. 
The inductive activity of the Ego yields both philosophy and 
science. Besides earning the character of “the consistent 
Kant,” Fichte gained great power as an advocate of the re- 
generation of the German nation. In his ‘‘Destination of 
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Man,” “ Vocation of the Scholar,” and “ Characteristics of 
the Present Age all available to English readers in William 
Smith’s fine renderings-— he brings out certain points of this 
theory; but in his “Addresses to the German Nation,” with 
intense patriotic fervour he roused the land to enthusiasm. 

P. W. J. von Schelling elaborated Eichte’s egoism into the 
threefold identism of theory, practice, and art-^l) the re- 
duction of experience into the forms of thought, as science; 

(2) the impressing of form on matter, as industry, &:c.; and 

(3) the intentional union of form and matter in representa- 

tion, art, sculpture, painting, poetry, the drama, <&c. Fried- 
rich von Hardenberg, an original-minded poet — as in “An 
die Nacht” and many geistUche lieder — and an imagin- 

atively inventive novelist — ^as in his (unfinished) art-fiction, 
“Heinrich von Ofterdingen,” and his beautiful “Mahrchen” 
—stirred by Fichte and inspired by Schelling, interpreted 
idealism with dreamy yet fervent religionism. Franz von 
Baader gave it a more distinct theosophic turn, and G. F. 
Krause, especially in his “Das Urbild der Menschheit,” ad- 
vanced the opinion that ail experience is seen in and interpreted 
by man through God. Then arose G. W. Hegel (1770-1831), 
creator of the system of absolute idealism. ThinMng is self- 
evolution, We cannot think without being. But each 
definite conception involves its opposite, without which it 
could not be determined. In due succession the moments of 
thought originate aU the categories of logic, these in the 
several opposites which necessarily flow out of them realize 
themselves and are reconciled one with another in nature, 
and by a similar series of transitions reveal mind, and if we 
choose to go further, the mind in nature, which is the ulti- 
mate of logic, i.e. God. God is the absolute other of individual 
mind, and nature the necessary other of logic. The thought 
is brilliant, the acumen searching, and the tracing out of the 
course of thinking curious and suggestive, but the language 
is a lexicographic wilderness of strange terms. Dr. James 
Hutchison Stirling’s exhibition of “ The Secret of Hegel ” 
explains much of the mystery of the system, and gives great 
help towards comprehending its terminology. F. E. D. 
Schleiermacher (1768-1834) attempted the role of reconciler 
of the realistic and idealistic intellectual functions of thinking | 
men. Space and time are forms of tilings, not ideas. The i 
categories are valid for experiences ; but as man is both in- j 
ceptive and receptive in thought, there is a co-operation be- ' 
tween the a 'priori of initiation and the a posteriori ol observa- 
tion, of the power experiencing and the thing experienced. , 
The thinking mind is a totality, the experienced world is a 
totality; but Deity is the unity of the universe and the object 
of duty. In this religion has its root. Duty varies in kind and 
amount, but not in ground, with individuality, which is the 
measure of responsibility. In his theological relation we may 
note that his “Course of Lectures” on the life of Jesus led to 
the undertaking of “Das Leben Jesu” (1835) by D. F. 
Strauss, and “ Der Christus des Glaubens und der Jesus der 
Geschichte” (1865) — a criticism of Schleiermacher’s “Lec- 
tures.” 

Arthur Schopenhauer (1788-1860) provided a transition 
from Kant’s idealism to a fresh realism. His doctrine, set 
forth in “ Die Welt als Wille und Torstellung,” is, that 
objects are only impressions of the real made by ideas on the 
thinker’s mind, and are therefore phenomena for which the 
categories are valid. Consciousness manifests itself as will, 
which is the sole reality. The will to live is active, but the 
world tends constantly to destroy and interfere with it, and 
hence the world is not the best but the worst of theatres in 
which to breathe “thoughtful breath.” J. F. Herbart (1776- 
1841) defines philosophy as the understanding of conceptions. 
Logic clears, metaphysics corrects, while ethics completes 
them as duty, and aesthetics as products. Pedagogy and 
psychology are instrumental methods, politics are self-conser- 
vative agencies, and theology is the sum of the ethical rela- 
tions, when the extension of experience has been brought to 
arrest by the intension of thought. Space, time, and the cate- 
gories are formal conceptions forced on mind by phenomena. 
Culture increases intensity of being and diminishes the force 
of the outward on the spirit, F. B. Beneke (1798-1854) 
asserts that through consciousness we know ourselves, and 
by it we apprehend phenomena — (1) appropriating impres- 


im:"' 

sions, (2) forming fetculties, (3) transferring impressions and 
faculties, and (4) attracting and blending them. This is his 
“Neue Grundlegung zur Metaphysik;” but his “Lehrbuch 
der Psycholo^e als Naturwissenschaft” presents his principles 
in their most precise form. He has been largely Influential 
in education and teaching through his “Erziehungs und 
Fnterrichtslehre,” “System der Logik,” and “Lehrbuch der 
pragmatischen Psychoiogie.” J. G, Dressier, in Ms “ Prak- 
tische Denklehre,” is the most enthusiastic disciple of Beneke. 

It is unquestionable that the theologians of Germany have 
infused fresh vigour and a new spirit into the investigative 
study of the Scriptures. Intellectual keen-sigiitedness into 
historic connection and relation, subtle analysis of lexico- 
grapic results, singular acumen in tracing the turnings and 
windings of Hebrew thought, and a wonderful power of 
setting the literature of Israel in suggestive surroundings, 
have all been applied to the criticism, comprehension, and 
exposition of the sacred volume. Theological reading, how- 
ever, is rather pursued in a professional course, and confined 
very frequently to the adherents of specific schools, and such 
books are not often perused as literature. Yet in Germany 
such works excite great interest, and frequently rival in 
popular run the novels of the day. Schleiermacher and 
Strauss have already been named, and we may here note 
the learned and rationalistic De Wette, whose “ Translation 
of the Scripture” (1831), and “Exegetical Manual of the 
New Testament” (1836-40), pioneered the way for many 
an erudite follower. Few students of German will be likely 
to regale their minds with the thirty-nine volumes of L. F. 
Theremin’s “Sermons” (1836), famous orator as he was, 
and wMle only a few will task themselves to peruse Neanderis 
extensive “History of the Christian Church,” many might 
wish to read a few of his monographs — e.g.^ “Julian,” 

“ St. Bernard,” “ St. Chrysostom,” and the “ Life of Christ.” 
Karl IJilman is favourably known by “ The Sinlessness of 
Jesus” and “The Esserme of Ciiristiainty but his “Judas 
Iscariot,” an endeavour to solve the mystery of evil, “ HivS- 
torisch Oder Mythisch,” a reply to Strauss and his “Kefomiers 
before the Eeformation,” uphold his fame. Umbreit is cele- 
: brated as a commentator on the Old Testament and author 
of many excellent poems founded on its text. F. Tholuck’s 
“ Hours of Devotion ” was highly popular. Dr. C. Nitsch’s 
“ System der Christlichen Lehre ” is full and clear. Gieseler’s 
“Church History” is very valuable. R. Eothe’s “Theo- 
logische Ethik” is a fresh treatise. Karl Daub is reckoned 
the founder of Protestant speculative theology. Wegschnei- 
der and Gesenius are representatives of old rationalism. 
C. A, Ease sought the reconciliation of the antique faith 
with modern science. F. Bleek became an authority on 
Biblical Exegetics. J. C. B. Schwarz was held in honour 
as a preacher, critic, and scholar, and has composed inter- 
esting Denhschriften. Dr. Llicke’s splendid commentary on 
St. John’s writings is well known. Schenkel, Schweitzer, 
Dorner, Hundeshagen, Bayrhoffer, Bruno Baur, F. G. Baur, 
J. C. Schwab, and a thousiind others, might be named, but 
cannot be characterized as theologians of marked repute in 
the ecclesiastical records of Germany. 

Since Lessing, in his “Literary Letters” (1759-65) and 
Laocoon (1766), replaced empirical by scientific criticism, 
Germany has signalized itself by its critical school Tise 
two Schlegels, in “ Das Atheriseum,” organized and applied 
the principles by which every claimant of literary crt^ativeness 
should be judged. The philosophy of Fichte furnished them 
with congenial ideas, and they became the imitators of the 
“ Schonwissenschaftliche Kultur.” Entire sections of the 
literature of the past — Greek, Roman, Italian, Spanish, 
French, English, and German, as well as that of many of 
the Oriental languages— were brought under review. Their 
helle-Uttre-um did not satisfy everybody, and retaliatory 
controversy was awakened. Indeed German philosophy, his- 
tory, and theology are “nothing if not critical” A, W. 
Schlegel (1767-1845) translated Dante, Shakespeare, and 
Calderon, composed sonnets, elegies, romanzen, and dramas, 
while he reviewed a vast extent of the book- world in his 
tures on Dramatic Literature and Art.” K. W. F. Schlegel 
(1772-1829) exhibited wide erudition and profound philosophy 
in his Mstorico-literary lectures, “ Geschichte der alten und 
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neuen Literatur,” “ TMlosophie der G-eschiclite,” “ Bhilosophie 
des Lebens,” “ PbilosopMe der Sprache und des Wortes,” &c. 
liText to be named are the brothers Jacob L. Grimm (1*785-“ 
1863) and Wilhelm E. Grimm (1786-1859). The former is 
immortal for the industry, perseverance, and success of his 
philological and historical researches regarding the literature 
and language of his native land — on the mythology and 
grammar of which he has written profoundly, as well as 
“ Ueber den alten Meistergesang.” His “ Deutsches Worter- 
buch” is a monumental work. The latter is known by his 
“Heroic Legends,” “Ancient Danish Heroic Poems,” &c. 
Both brothers have made themselves the child-friends of all 
time by their “Kinder und Hansmahrchen,” More illustrious 
even are K. Wilhelm von Humboldt (1767-1836), an eminent 
statesman and the philologer who has really originated the 
proper philosophic study of the several orders of human 
language, and E. H., Alexander Humboldt (1769-1859), 
whose travels, researches, and scientific survey of the “Kosmos” 
have excited the gratitude of the learned of all lands. 
G. G. Gervinus (1805) has in his “ Geschichte der poetischen 
National Literatur der Deutschen ” traced the development 
and progress of German poetry. His “History of the Nine- 
teenth Century” is much approved, and in his “Shakespeare 
Commentaries ” there will be found the most comprehensive 
contribution to the analytical criticism of that poet which 
Germany has supplied, although there appear among the 
German students of Shakespeare H. Ulrici (“Shakespeare’s 
Dramatic Art”), P. Kreyssig (“ Vorlesungen ”), H. T, Rot- 
scher (“In Seinenhochsten Charakterbilden ”), H. Heine 
(“ Madchen und Frauen ”), Karl Elze (“ Essap ”), F. Pecht 
(“Shakespeare Galerie”), N. Delins, Julius Thiimmel, 
W. Konig, F. Siiberschlag, R. Gen^e, C. Muerer, K. Goedeke, 
Benno Tschischwitz, Otto Ludwig — named not in order of 
date, but as they rise in memory, yet leaving hundreds 
unnoted, among which are Goethe, Horn, Simrock, A. 
Schmidt, &c. Wolfgang Menzel, though an excellent writer 
and a man of genius, is frequently partial and far too sweep- 
ing in his “ Geschichte der deutschen Literatur.” 

The historians of Germany are as a general rule pain- 
staking, researchful, informing and thoughtful. They carry 
their weight of acquisition sometimes rather clumsily, but 
they never fail to bring to light fresh material and intelligent 
appraisal of them. Their “ name is legion.” Lappenberg’s 
“History of England under the Anglo-Saxon Kings” 
(1834-37) eclipsed all previous works of the kind, and roused 
the rivalry of British writers. B. G. Niebuhr (1776-1831), 
produced a masterpiece of research and veracity in his 
“Romische Geschichte,” though Theodor Mommsen’s more 
recent (1858-62) monumental work has excelled it The 
“ Griechische Geschichte ” (1857) is for Hellenic history an 
equally remarkable issue of classical study. A. H. L. 
Heeren’s “Ideen fiber die Politik,” was an epoch-making 
book in philosophical history. J. von Mfiller (1752-1809), 
the German Tacitus, bears a historic reputation in Switzer- 
land, of which he was a native, and Germany. H. Ludens, 
J, C, Pfister, F, G. Dahhnan, and Gervinus have made ! 
original researches into the sources, and regarding the pro- 
gress of the German people. H. Leo gave an instructive 
history of Italy; Leopold Ranke in the “History of the 
Romanic and Germanic Nations,” “ Princes and People of 
the Sixteenth and Seventeenth Centuries,” but especially in 
his “History of the Popes,” won world- wide reputation. 
Raumer’s “ Hohenstauffen Dynasty,” Vogt’s “History of 
Prussia,” Maylath’s “Austria” and “Hungary,” Duncker, 
Preuss, Bottiger, Hausser, Von Sybel, Waitz, and a host 
of others, might be named. In special departments there are 
Wagner on music, Sprengel in medicine, Gmellin in chemistry, 
Staudlin in theologic science, Rode and Munter in ecclesias- 
tical history, Erdmann and Ueberweg in philosophy, Mayer 
on military aftairs, &c. Science has a literature for. itself; 
biography has been richly cultivated; geography since the 
days of Ritter has acquired immense treasure-stores of books; 
while the manuals and encylopaedias of Germany grow |n 
dimensions and importance year by y^r* German lit^ture 
fruitful and faithful . • ^ ^ > vi m. ' 

The ima^native literature of Germany differs widely from 
<rars, espedally in its fictions. One of the most notable 


influences on the Teutonic mind was that exerted by De Foe. 
For half a century its presses issued Rohisonades and 
Amnturies--e,g. von Erfurt” (1788), and “Die 

Insel Felsenburg ” (1743). The latter was re-edited 1826 
by Ludwig Tieck (1773-1853), the son of a ropemaker at 
Berlin and of a fine hymn-book loving mother. His teacher 
inspired him with the love of reading. Don Quixote he 
prized, Shakespeare he idolized, Rousseau unsettled Mm, 
Goethe’s “Faust” restored him to sanity, and he became 
der deutscheste Dichter. He collected the German Minne- 
lieder, 1803. Under the pseudonym of Peter Lebrecht he 
issued his “Volksmarchen.” His “Genoveva,” “Fortunatus ” 
and “ Octavianus ” are chef-d^oeuwes of the romantic drama. 
His (unfinished) novel “Franz Sternbald” did much to 
awaken correct ideas on art. “Der Aufuhr in den CevennevS,” 
“Das Dichterleben,” and “Victoria Accorambona,” if not quite 
so exciting as “Abdallah” and “William Lovell,” are his best 
fictions. Ludwig J. Arnin (1781-1831) wrote “Die Grafin 
Dolores,” an artless, droll, thoughtful, clever hook; “Isabelle 
von Egypten,” a charming and with a slight exception an 
elevating work; “ Angelica und Cosmus,” founded on fact; 
“Die Kronenwachter,” a tale of Maximilian’s times; and he 
co-edited with Clemens Brentano (1777-1842) “Des Kuaben 
Wundeshorn,” a collection of old ballads, songs, &c. Bren- 
tano’s best work is not Ms “Godwi,” but his “Goekel, 
Hinckel, and Gackeleia.” His sister, who was Amin’s wife, 
realizes the union between poetry and life in “ Goethe’s 
Briefwechsel mit einem kinde.” It has been read as if a 
true chapter of the poet’s life. F. de la Motte Fouque (1777- 
1844) revives the era of song and chivalry in his beautiful 
“Undine,” “ Theodolf der Islander,” and “ Zauber-ring.” 
Karl Lappe’s “ Friedhofkranze,” a collection of old poems 
on death and the grave, as well as his “ Klein’s und Gulliver’s 
wunderbare Reise” (1832), and Joseph von Eichendorfs 
poems and stories, still retain the public liking. Caroline 
Pichler’s “ Agathostes,” “Die Schweden in Prag,” “ Die Bela- 
germig Wiens 1683,” “Die Grafen von Hohenberg,” &c., 
prove her to be an excellent historical novelist. Many of 
her shorter tales are very suitable for using as studies in 
German— e.g. “Der Pflegesohn” and “Die Stieftoehter.” A. 
R. K. Spindler is always careful of Ms story and its environ- 
ments. Zschokke’s novellen are lively in narrative and 
pleasing in style. Willibad Alexis (really Haring) was an 
imitator of Scott; his “ Der Roland von Berlin,” “ Herr von 
' Sacken,” and “ Rosamunde ” are well got up. Ida von Hahn- 
, Hahn, and Johanna Schoppenhauer, the metaphysician’s 
i mother, write pleasingly. Auerbach, Freytag, and many 
other writers of fiction illustrate the literature of united 
Germany. 

Nearly eighty-three years swept past in the interval between 
the birth of Johann Wolfgang von Goethe, 28th August, 1749, 
at Frankfurt-on-the-Maine, and his death at Weimar, 22n(i 
March, 1832. His was a life thrilled by strong emotions and 
great thought, yet marvellous for its cool self-mastery. The 
greatest name in German literature is undoubtedly his. 
Variousness, originality, influence, and high gifts united to 
successful esthetic culture are acknowiedgedly his, although 
he is wanting in Mstoric conceptiveness and dramatic realiza- 
tion. Goethe’s earliest drama, “Goetz von Berlichingen” (1773), 
is known as a boldly executed original version by everybody 
through some translation, probably Sir Walter Scott’s. His 
leaf from the book of Ms own life at Wetzlar, “ The Sorrows 
of Werther,” albeit namby-pambyish, in 1774, stirred Europe 
to ecstasies. His dramas “ Clavigo,” “ Egmont,” “Tasso,” and 
“ IpMgenia ” were prepared among many others for the ducal 
theatre at Weimar ; the two former are in fine free prose, the lat- 
ter well imitated classical antiques Carlyle’s reproduction of 
“Wilhelm Meister” (1794) has made available to most readers 
that philosophic novel, full of the slippery morality which 
characterized the greater part of the author’s career. He 
was a readily moved, but not an intense lover, lived in a way 
that jars on moral feeling, and hesitated much to inclose h& 
passions witMn the golden circlet of a marriage-ring — ^though 
he ultimately did so in 1806, that he might legitimate his heir, 
born 1789. “Faust,” though begun in 1769 and the first part 
of it issued in 1790, was not completed till, by the production 
I of the second part, Goethe undertook to unravel to the reader 
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the hidden mining of this drama of the brightest and best nious diction and the vivid imagination of the poet to the 
intellect, world- worn, tempted, toiling, rejoicing, sorrowing ” illustration of the annals of the Fatherland. Through 
and causing sorrow, passing into dreams and aimless enjoy- Goethe’s influence he had previously been appointed pro- 
nient, leaving utilities for mtilities, and masquerading through lessor of history at Jena. For “Marla Stuart” (1800) 
much folly till at last he finds that all is vanity and inanity, Schiller found in British history a tragic situation at the 
and then the heaven of wisdom, of joy,^ opens to him. The cross-roads of Popery and Protestantism full of interest and 
world recognizes the wonderM poetry of the former part, but instruction. Goethe condemned as going beyond dramatic 
not finding this (posthumous) continuation thrilling with the license Mary’s confession and her partaking of the com- 


same life or thought scarcely regards it. The English reader munion on the stage. False to real history by alteration and 


has a wealth of translations provided for him. That of Hay- 
ward in prose, those of J. S. Blackie, Sir Theodore Martin, 
John Austen, Lewis Fillmore, &c.,m verse, can be commended. 


transposition of facts, he has tuade the lessons of the time 
apparent. “Die Jungfrau von Orleans” (1801) realizes the 
apostle of patriotism, the inspired pa^same of Domremy, 


The second part has been racily and harmoniously translated with great power. The poetic brilliancy of many parts of 
by the late Wm. B. MacDonaldof Rammerscales. “Faust” is that drama is unmatchable. “Die Braut von Messina” (1803), 


really a series of scenes rather than a drama. Its significance antique in form and romantic in plot, is remarkable for versifi- 
in European literature is singular, and quite a 'Faust library cation and characterization. With the animated, soul-stirring, 
lias accumulated around it seeking to explain its mystery, poeticized history of “ Wilhelm Tell ” (1804), the dramatic 


lias accumulated around it seeking to explain its mystery, poeticized history of “ Wilhelm Tell ” (1804), the dramatic 
Perhaps the simplest is that its incidents are introspective career of a worthily famed drarnatist may be said to have 
feelings and situations externalized in fancy. Few Germans closed with brightened glory. In Schiller’s short life of 
profess to fathom its depths, but all feel its grasp on the in- foi’ty-five years he produced a wonderful amount of work. 


teilect and the emotions, and the proof it yields of the pro- 
verbial old Greek consociation '7ra.QTtp,e&r(A. 

Goethe’s sweet modern idyllic epic “ Hermann und Dorothea ” 


In philosophy he laid the foundations of a new theory of 
aesthetics and poetic art in his “ Briefe liber die Aesthetische 
Erziehung des Menschen” and “Leber nalv und sent!- 


(1798) has been issued in pellucid English by William Whe- mental Diehtung” (1795), which revolutionized in Germany 
well. It is a fine^ pure domestic tale of - middle-class burgher the whole fabric of artistic and literary criticism. German 
life, and is exquisite in tone, keeping, and style. The inward literature has scarcely anything inore perfect than tlie lyrical 


disease of emotional nature from which Goethe suffered ap- compositions of ScMlier ; tiie grand simplicity, finished love- 
pears with sufficing markedness in his “Wahl verwandtschaften” liness, varied metre, sagacious thouglit, and marvellous ex- 
(Elective affinities), and in his autobiographic writings. In xsosition of human feeling, desire, and passion make “ Das 
G. H. Lewes, “Life and Writings of Goethe” the most com- Lied von der Glocke” an immortal masterpiece; the charm 


G. H. Lewes, “Life and Writings of Goethe” the most com- Lied von der Glocke” an immortal masterpiece; the charm 
plete extant study of the man in all his relations, actions, and of nature over the soul has been surpassingly enshrined in 
labours, and of tlie author in all his thoughts, plans, and “Der Spatziergang;” and “ Die Macht des Gesanges,” “ Der 


achievements, will be found done by a writer of like sympathy Ring des Polykrates,” “ Hero und Leander,” “ Kassandra,” 
and many-sided culture. Goethe’s works are numerous, and “ Die Kraniche des Ibykus,” and one might easily quote 


embrace all sorts of literature as well as many departments of others in scores, display the splendid faculty of realizing in 


science— geology, optics, the theory of colour, and the me- words of beauty ideas of worth and moment. Goethe, only a 


tamorphoses of plants. His prose is calm, graceful, and clear; short time after Schiller’s death, wrote thus sorrowfully of his 
his verse fresh, living, and spontaneous. Life and the world intimate friend and fellow-poet, who liad, in the prime of life 


are set to music in his works. If the German language pos- and the lustre of his genius, i)assed suddenly away 


sessed only Goethe and Schiller, Kant and Hegel, Richter and daehte mich selbst m verlieren, und verliere nun einen Freund, 


Lessing, the study of it would be amply repaid. 

J. 0. F, Schiller (1759-1805), while Goethe devoted his 


und in demselhen, die Halfte meines Daseins.” 

Of Schiller’s minor poems many admirable versions have 


genius to the putting of realities into poetic form, laboured appeared, so that even the English reader would find it a 
assiduously to impart reality to his ideas. Both Carlyle and delight to compare— as he may do by reading in James 


Lord Lytton have made the main incidents of his life and Clarence Mangan’s “ German Anthology ” (1845, pp. 1-81, 


the chief characteristics of his writings readily available. Vol I. and pp. 1-30, Yol. II.)— the chief ballads and lyrics 
His eagerness to impart realistic existence to his thoughts of Schiller and Goethe, who in friendiy emulation strove by 
induced him — stirred by the study of Shakespeare— to dra- many admirable poems to refine the poetic forms of German 
matise. “DieRauber” (1781) is the young enthusiast’s picture expression and quicken the ideal in the Teutonic iiatiom 


of the revolutionary era of vice opposed by vice, and sin by But a more thorough and gratifying critical comparison may 
sin. He was interdicted from writing other dramas ; but be made by the perusal of the masterly renderings coiitaiued 


the charm of creative energy was irresistible. 


^ The Poems and Ballads of Goethe,” by Professor W. E. 


(1783) and “Kabale und Liebe” (1784) were his next Aytoun and Sir Theodore Martin, and “The Poems and 
ventures. The former is founded on a Genoese conspiracy Ballads of Schiller,” by Edward L. Bulwer Lord^ Lytton, 

pAAni.« nf Rr-lnillAr EfiDfar A BmwniTio' 3 thft 


against the Doria in 1647 ; the latter is directed against or the “ Poems of Schiller,” by Edgar A. Browning ; the 
the Adelstandj^ and refers to circumstances that had occurred latter contains translations of every piece in the authorized 


during his unpleasant student life in Stuttgart. Hitherto 
literature had been his aspiration, now it became his occu- 


editions, and the fine dramatic sketch of “ Semele ” in two 
scenes. Coleridge’s version of “ Wallenstein,” though not en- 


pation, “ Don Carlos ” (1786) gave earnest, in beautiful and tirely faithful to the text, is almost always equal to, and occa- 
tender scenes, of a fresh spring of thought, though in the sionally somewhat better timn, the original The student of 


terrible close the old Schiller is perceptible. His studies of German will find the study of “The Song of the Bel!”— on 
the period of this hero for the play, which already had which its autlior laboured from 1797 till 1799— an excellent 


riven to Otway a672), to Campistron (1683), and Chenier poem upon which to expend study for its large vocabulary 
(IVSg) in France as weU as to the Italian Alfieri in his and felicity of phrase, its variousness of versification, and the 
“Filippo” (1778), the materials of splendid dramas, led adaptation of rhyme and rhythm to meaning and emotiom 
Schiller into history, and the result was “ Die Geschichte des These are the greatest names in German literature. The 


Ahfalls Vereinigten Niederlande ” (1788). His “Der Men- 
schenfeind,” “Der Geisterseher” (incomplete), and “Der Ver- 
brecher aus Yerlorner Ehre” are tales belonging to the same 
period — all marked rather by singular psychological fascina- 
tion than plot-interest. History again supplied him with 
. mcitement and material for making poetry a mirror of by- 
gone times, customs, and incidents. In the grand dramatic 

/T7aQ\ l3a. ykiif.a intn flnAnt iamhics 


Jove-like self-sufficiency of the one and the Herculean might 
of effort of the other have not yet been surpassed. We must 
now descend to meaner, though yet very distinguished men. 

J. L. Uhiand (1787-1862) has essayed every species of 
poetry, hut in none has he succeeded better than in ballads 
and romances. In tliese domains he holds a place little in- 
ferior (if any) to that of Goethe and Schiller in truth and 




trilogy “Wallenstein” (1799), he puts into fluent iambics depth of feeling, power over the heart, m ornate yet melodious 

the characteristic thought and action of Germany during the diction, and distinctness of conceptive crwtion with swiftness 
period of the Thirty Years’ War, of which, in 1791, he of narration. His “Ludwig von Bayern ” a81 9) and “Brnst 
issued a Wstory Id this he applies the rich and harmo- von Schwabeii ” (1817) are fair poems, hat they are not pene- 
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trated with intense life, as dramas require to be. “ Walther 
von Yogelweide” (1822) is a critical work of considerable value; 
“Ueber den Mythus der Nordisehe Sagenlehre vom Thor” 
(1836) sets forth in a very carefully composed scholarly work 
the legend of Thor; and “Alter hoch-und nieder-deutsche 
Volkslieder,” a collection of the popular songs of Germany, 
exhibits fruits of his professorship of German literature at 
Tubingen. But eagerly national, his Burns-like patriotism 
flashed into song denunciatory of the Napoleon-led invaders 
of the Fatherland. These songs, by their impassioned fervop 
and earnestness, stirred the spirit of the people, and the pic- 
turesque manner in which, in such pieces as “ Klein Roland,” 
“Roland Schildtrager,” “Goldschmidt’s Tochterlein,” “Ber 
Blinde Kdnig,” “TaiUefer,” “Bas Nothhemd,” and “Graf 
Eberhard der Rauschebart,” to mention but a few almost at 
random, are quick with pure, fresh, poetic vitality. Had he 
been less a patriot immersed in political straggles we might 
have got more, but not finer, work from him. In 1867 his 
fellow-countrymen made him the object of an enthusiastic 
ovation, so enraptured were they with the manner in which 
he had made legend, history, and everyday experience brimful 
of national life. Andreas J. Kerner has woven his thoughts 
into dreamy, fantastical, and melancholy songs, and Schau- 
mann, by fitting them with suitable melodies, has heightened 
alike their charm and their popularity. How wild, weird, 
solemn, and expressive are “ Rath im Mai,” “ Schusucht,” and 
“ WaldlebenI” and in those poems where the thrilling scenes 
of death are placed before us, as in “Zwei Sarge” and 
“ Kaiser Rudolf’s Ritt zum Grabe,” how plaintively sad 1 
and yet in his “ Wanderlied,” “ Prilhlingsmorgen,” “ Sangers 
Trost,” “ Ber Wanderer in der Sagemuhle,” and his “ Trink- 
lie^” how lightsome and merry I The striking creations of 
the “ Eeiseschatten ” are quaint and queer. He has told be- 
sides many strange tales, and for a while held Europe in 
thrall with his “ Seherinn von Prevorst.” He has issued 
several medical and mystical writings, as well as an auto- 
biography. His last years were passed in sightlessness. His 
son Theobald is also known as a popular song-writer and 
vigorous poet. F. Holderlein enchased the pure antique 
Greek from the realities of modern experience, but his own 
sad life darkened into insanity. Ernst Schulze’s low, soft, 
plaintive voice recalls the charms of the Minnesingers. Louis 
C. A. Chamisso (1781-1838), though French by birth, and 
fancifully allegorizing his grief as an exile in “ Peter Sclilem- 
iiil” (1814), is a distinguished German lyrist, as his “Bas 
Schloss Boncourt,” “ Bie Blinde,” “ Bie Alte Waschfrau ” will 
show. His “ Reise um die Welt” is informing and interest- 
ing. His translations from many languages are charmingly 
true. Annetta E. von Broste-Hiilshoff (1797-1848), in orig- 
inality of form and matter, and grandeur of poetical expres- 
sion, combined with versatility of talent, more than rivals 
Chamisso. Zedlitz’s “ Waldfraulein ” and “ Todtenkranzen ” 
deserve high admiration. W. Menzel’s “Riibezahi” is an 
effectively rendered romance. Wilhelm Miiller (1794-1827) 
set Hellas on fire with his “ Lieder der Griechen.” He issued 
a “Blumenlese aus den Minnesanger” (1816), a version of 
Marlowe’s “Faustus” (1818), and many other tales, poems, 
historical sketches, &c. Our widely cultured linguist and 
philosopher, F. Max Miiller, is his son, Anastasius Griin 
(Count Auersberg), in a fresh though not flexile style, com- 
posed national lyrics, political squibs, and humorous rhymes like 
“ Ber letze Ritter,” “ Schutt,” “ Nibelungen in Frack,” &c. 
Nikolas Lenau (1802-60), whose poetic aspirations “ in his 
pained heart made purple riot,” issued his “ Faust,” 1837 ; 
“Savonarola,” 1839; “Bie Albigenser,” 1842; and closed his 
days in a Viennese madhouse. Wackernagel, Simrdck, and 
Hofmann reproduced and imitated the old popular German 
poetry. Wilhelm Hauflt (1802-27), besides being a prolific 
story-teller — “Bie Lichtensteiner,” “Ber Mann im 
Monde,” “ Bas Bild des Kaisirs,” and many mahrchen — was 
a sentimental imitator of the early lyrists. The love-songs 
of R. Reinick are arch and naive. August Kopisch is 
a happy original humorist — e.g. “Bie Heinzelmannchen,” 
“ Als Noah aus dem Kasten ging,” 4Sz;c.; Franz Gaudy’s “ Lie- 
beslieder” are suggestive of Heine, but his versions of Re- 
ranger are good ; and E. Geibel writes delicately and with 
imaginative capacity both poems and romances^. F. Fmli- 


grath, as John Oxenford has shown in English, with fresh 
and vigorous genius has struck the lyre of the patriot with 
a master’s hand. Besides his own bright-coloured poems his 
translation of Burns deserves British gratitude and praised 
Heinrich Heine (1797-1856) has been called by Matthew 
Arnold “the chief romantic poet of Germany,” “noteworthv 
because he is the most important German successor and con- 
tinuator of Goethe in Goethe’s most important line of activity” 
— i.e. as “ a soldier in the war of liberation of humanity.” 
The reader should resort to that unrivalled essay, and learn 
from him to realize the tender grace, the wonderful interest 
the brilliant wit, the fantastic ideality, the cheerful vivacity’ 
and the ever-looming melancholy of the strains of this Spino4’ 
of poets. What a pleasure it would be to recall Theodor 
Korner, the poet of the “ Sword and Lyre;” the happy yet idio- 
matic finish of H. Laube ; the harmonious versification of 
Theodor Mundt, a leader in the Junge Deutschland m\m\ oi 
writers, who has put “ Bie Magie des Lebens ” and the sorrow 
of the Madonna not only into Ms verse, but his novels ; 
and the soul-stirring strains of Moritz Arndt, not to speak at 
all of the singers who sweeten the living present of Germany 
with thought set to music 1 But in vain. As memory sweeps 
over the vast field of German literature she sees the ripe 
treasures of its fields scarcely the poorer for the gleanings 
which we have here made of the “ carle stalks ” of German 
genius. 


GHEMISTRY.--CHAPTER XVIIL 

ANALYSIS OP DRINKING WAOJER — MATTER IN SUSPENSION- 
DETERMINATION OP AMMONIA— NESSLER’s TEST — PRANK- 
LAND AND Armstrong’s TEST por carbon and nitrogen- 
determination OP TOTAL SOLUBLE MATTER — AMOUNT Of 
CHLORINE IN WATER — HARD AND SOPT WATERS — SOAP- 
DESTROYING POWER — PREPARATION AND STRENGTH Of 
SOAP SOLUTION— TABLE Of HARDNESS — DETECTION Of LEAD, 
COPPER, SILICA, IRON, LIME AND MAGNESIA, PHOSPHORIC 
ACID, SODIUM, AND POTASSIUM— PURE RAIN WATER— ANALY- 
SIS Of GUANO— DETERMINATION Of MOISTURE, fIXED IN- 
ORGANIC MATTER, INSOLUBLE MATTER, PHOSPHORIC ACID, 
LIME, ETC., IN GUANO— PREPARATION Of STANDARD SOLU- 
TION Of URANIUM— DETERMINATION Of MAGNESIA, SUL- 
PHURIC ACID, NITROGEN AS AMMONIA, NITROGEN AS ORGANIC 
MATTER IN GUANO — ANALYSIS Of SUPERPHOSPHATES— 
BAUME’s HYDROMETER TABLES— WATER ANALYSIS. 

The water to be analyzed should be collected in stoppered 
glass bottles, such as Winchester quarts, of about 2j litres 
capacity. Two such bottles will contain sufiicient water for 
the purposes of analysis, unless an exhaustive examina- 
tion has to be made, when double or treble the quantity may 
be required. Care should be taken that both the bottles and 
the vessels employed to fill them are perfectly clean, and that 
the water obtained is a representative sample. When the 
water is taken from a river or tank the bottles should be im- 
mersed below the surface, and rinsed once or twice with the 
water. When the water is obtained from a pump or pipe a 
considerable quantity should be allowed to flow away before 
the sample is collected. The bottles should be nearly filled 
to the neck and the stoppers tied down with string; neither 
luting nor sealing-wax should be used. Earthenware bottles 
are liable to affect the hardness of the water, as the clay fre- 
quently contains large quantities of calcium sulphate. 

The first step is to fill a narrow cylinder of white glass with 
the water to be analyzed, and compare its colour with that of 
distilled water contained in a similar vessel. Then heat a 
portion of the water to about 30® C. in a wide test tube, and 
shake the liquid, noting if the water possesses any peculiar 
odour or taste. The question whether the water should be 
filtered or not before analysis depends upon the use to which 
it is put by the consumer. If the sample is to be filtered 
care must be taken that the filter paper is free from ammonia; 
it should be steeped in distilled water for some time before 
use and afterwards dried and folded, and heated in a weighed 
tube for some hours at 120° C., afterwards placed in the 
desiccator and weighed when quite cold. It is then inserted 
in a clean funnel and the filtrate received in a Winchestof 
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guart, The quantity of water to be filtered is measured, and 
when it has passed through, the filter is removed and washed 
with distilled water, the washings being kept distinct from the 
filtrate, again dried^ at 120° C. for some hours in the stop- 
pered tube, and weighed. The increase in weight gives the 
amount of total suspended matter in the known volume of 
the water. The filter paper is then burnt in a small plati- 
num crucible and the ash weighed; the quantity in excess 
of that due to the filter paper gives the amount of sus- 
pended organic matter in the water. If the water is unfii- 
tered, the bottle should be well shaken before removing the 
quantity intended for analysis. 

In order to determine the ammonia, which, from its lia- 
bility to change, should be done first, the method of estima- 
tion is based on the fact that an alkaline solution of mercuric 
iodide added to a liquid containing ammonia causes a brown 
colouration, due to the formation of the iodide of tetramercur- 
ammonium. This test, known as JSfessler’s, is so sensitive 
that one part of ammonia in 20,000,000 parts of water may 
be detected. The determination of the ammonia in water 
used for drinking is of great importance, since an undue pro- 
portion of this substance at once denotes contamination with 
sewage. Sewage generally contains from 2 to 10 parts am- 
monia in 100,000 parts of liquid : river water usually con- 
tains about 0*01 part more or less ; impure well waters fre- 
quently contain as much as 0*5 to 1 part in 100,000 parts. 

In carrying out the Nessler test the following prepara- 
tions are necessary: — 35 grammes of potassium iodide are 
dissolved in 120 c.c. of water, and 5 c.c. of the solution is 
measured off into a clean beaker, and to the remainder a cold 
concentrated solution of mercuric chloride is added little by 
little until the mercuric iodide ceases to be redissolved on 
stirring. The 6 c.c. of the potassium iodide is then added to 
redissoive the remaining mercuric iodide, and the mercuric 
chloride solution is cautiously added until only a very slight 
precipitate remains. An aqueous solution of potash is now 
added, prepared by dissolving 100 grammes of stick potash 
in 200 C.C. of water, and the mixture diluted to 500 c.c. 
This liquid should stand for a short time, and a portion he 
decanted into a small bottle for use. A standard solution of 
ammonium chloride is also required, prepared by dissolving 
0*7867 gramme of pure ammonium chloride in a litre of dis- 
tilled water. This solution should he labelled, “ Ammonium 
Chloride Solution No. From this solution 100 c.c. is taken 
and diluted to 1 litre. This is called “ Ammonium Chloride 
Solution No. 2,” and 1 c.c. of this solution contains *025 of a 
milligramme of ammonia. This solution should he delivered 
from a Mohr’s burette fitted with a glass stopcock, and gradu- 
ated to tenths of a cubic centimetre. A small pipette to 
deliver about 1 c.c. of the Nessler test is likewise needed, 
which may be easily made from a short piece of glass tube ; 
also six or seven glass cylinders of about 20 cm. in lieight 
and of 60 c.c. capacity, marked A, B, C, B, &c. These are 
graduated by transferring 50 c.c. of water to each, and mark- 
ing the level of the liquid on the glass. Further, two or 
three pieces of thin glass tube, about 30 cm. in length and 3 
mm. in external diameter, the ends of which are blown into 
bulbs of such diameter that they readily pass into the glass 
cylinder, the other ends being sealed. 

The distilled water used must he tested for ammonia. 
One of the cylinders is rinsed with the water and filled nearly 
up to the top; add 1 c.c. of the clear Nessler solution, and 
agitate with one of the bulb tubes by drawing it up and 
down a few times within the cylinder. If after standing for 
a few minutes the water remains perfectly translucent, it 
may be considered free from ammonia. If it has a yellow 
or brown tint, re-distil it after adding about a gramme of pure 
sodium carbonate, and collect the distillate in a Winchester 
quart as soon as 50 c.c. received in one of the glass cylinders 
gives no reaction for ammonia on testing with the^ Nessler 
solution. When ordinary water is used the distillation must 
not be carried to dryness, and the residue should be thrown 
away before a fresh quantity is distilled. 

analysis of the water is now made in the following 
manner: — Transfer 50 c.c. of the natural water to be tested 
to one of the glass cylinders, placing it on a sh^t of white 
paper, and add 1 c.c. of the Nessler solution, a^tating with 


a glass bulb. Place 60 c.c. of the distilled water into another 
cylinder and add *2 c.c. of ammonium chloride solution No. 2, 
mix thoroughly, and compare the colour of the two waters 
after the addition of the Nessler solution. If they are 
about equal in intensity, take half a litre for estimation; 
if the colouration in the natural water is more intense, 
take a proportionately smaller quantity. This test is 
simply preliminary, its object being to afford an idea of 
the proper quantity to take for the actual estimation. If 
the natural water becomes turbid after the addition of the 
Nessler test, a decided precipitate is due to lime or magnesia 
salts, and indicates hardness. Then place 500 c.c. of the 
water, or a less quantity if the preliminary testing has shown 
that ammonia is present in considerable quantities, in a 
capacious retort and connect it with a Liebig’s condenser, 
which should be freed from ammonia by previously blowing 
steam through it for a few minutes. If less tlian 500 c,c. 
of water have been taken, the liquid in the retort must be 
made up to this quantity by the addition of distilled water 
before the distillation is commenced. Add about a gramme of 
recently heated and pure sodium carbonate, and observe if 
much precipitate is formed, and distil rapidly over the direct 
flame. Collect 50 c.c. of the distillate into one of the glass 
cylinders, a; when filled replace it by a second, b. When 
the second is full remove the lamp; add 1 c.c. of NessWs 
solution to the second cylinder, b, of the distillate; agitate 
with a bulb, and place it on a sheet of white paper. Then 
fill up a third cylinder, z, with distilled water to within a few 
centimetres of the level of that in b, and add as much stan- 
dard ammonium chloride solution No. 2 as will bring up the 
same depth of colour as in b, and afterwards 1 c.c, of NessleFs 
solution; add a little distilled water if necessary, so as to 
make the levels in the two cylinders the same. Agitate 
again, and compare the tints. If the colour of the liquid in 
the two cylinders, after standing about five minutes, is equal, 
the amount of ammonia contained in b is equal to that con- 
tained in the volume of standard ammonium chloride solu- 
tion added to z. If the intensity in z is not equal to that in 

B, pour away the contents of the former cylinder, rinse it, 
and fill it with a second portion of distilled water; add more 
or less ammonium chloride solution, as the case may be, and 1 

C. C. of the Nessler test. It is necessary to throw the first liquid 
away, as after the Nessler test has been mixed with the water 
the addition of more ammonium chloride solution would cause 
a turbidity and prevent accurate comparison. If the quan- 
tity of ammonia in b does not exceed *01 of a milligramme, 
equal to 0*4 c.c. of the standard ammonium chloride solution, 
the distillation maybe discontinued; if the amount is greater 
than this the boiling must be renewed, and successive por- 
tions of 60 C.C. of the distillate tested until the above limit 
is reached. If the quantity of ammonia in b does not exceed 
that corresponding to 0*8 c.c. of the standard solution of 
ammonium chloride, the amount in a may be determined in 
the manner pointed out; if the quantity is greater than this, 
25 c.c. (or less if need be) of the solution must be transferred 
to another cylinder, diluted to 50 c.c. with pure distilled 
water and treated as above. A colour produced by more than 
4 C.C. of tlie ammonium chloride solution cannot be conveni- 
ently compared, as the liquid is likely to liecome turbid. In 
waters known to contain much ammonia, as in sewage, 100 
c.c. should be distilled over at once into a larger cylinder, an 
aliquot portion withdrawn and diluted to 50 c.c., and treated 
as before. 

The carbon and nitrogen contained in the organic matter 
present in water may be determined (by the Frankland- 
Armstrong process) by direct combustion. The water is 
evaporated to dryness, and the residue mixed with cupric 
oxide and burnt as in the elementary analysis of an organic 
compound. The resultant gas is collected over mercury, and 
the proportion of carbon dioxide and nitrogen determined by 
gasometrie analysis. The process is as follows:— The amount 
of the water required for analysis will depend u|K)n its (|uality. 
One litre will be sufficient if less ttian 0*1 part of ammonia 
in 100,000 parts of water 1ms neen found; if more than 0*1, 
but less &an 0*5, half a litre will suffice; if more than 0*5, 
and less than 1*0, take a quarter of a litre. Of sewage, 
100 or less will be sufficient. The measured quantity of 
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the water is placed in a large flask and 15 c.c. of a saturated 
solution of washed sulphurous acid added, and if the quantity 
does not exceed 260 c.c., the mixture is boiled for a few seconds 
to expel the carbon dioxide present. The water is then 
transferred little by little to a hemispherical glass dish 10 
centimetres in diameter. During the evaporation the dish 
should be supported in a copper basin provided with a pro- 
jecting flange and resting on the water bath, and over it a 
glass shade about 12 inches high is placed. The steam con- 
denses in the inside of the shade and flows down the copper 
dish into the space between the two dishes. The excess of 
water flows out by a small lip on the edge of the copper dish. 
The destruction of the nitrates and nitrites by the sulphur 
dioxide may be greatly accelerated by the addition to the 
first dishful of water of two or three drops of ferric chloride 
solution, prepared by dissolving the solid substance in water. 

If the water is free from carbonates it will be necessary also 
to add 1 or 2 c.c. of a solution of sodium bisulphite in order 
to combine with the sulphuric acid formed, which if free 
would decompose the organic matter on concentration. If 
the water in the glass dish or flask ceases at any time during 
the process of the evaporation to smell of sulphur dioxide, more 
of the solution should be added. Should the water contain much 
nitric acid it may be necessary to digest the residue with a 
dilute solution of sulphur dioxide, and again evaporate to 
dryness to completely eliminate the inorganic nitrogen. 

For the combustion of the residue^ introduce a small 
quantity of cupric oxide in fine powder into the dish, and mix 
it thoroughly with the residue. A carefully cleaned com- 
bustion tube, which should be about 40 centimetres in length 
and 1 centimetre in internal diameter, is filled to about 3 
centimetres with pure copper oxide, and the whole of the 
mixture in the glass dish is then placed in the tube, the dish 
being rinsed with small portions of pure cupric oxide in fine 
powder, and the rinse placed in the tube. Copper oxide is 
then added until the tube is a little more than half filled, 
and a cylinder of metallic copper, about 8 centimetres in 
length, made by wrapping fine copper gauze round a piece 
of thick copper wire, is afterwards inserted, and 2 centimetres 
of granular copper oxide added in order to oxidize any carbon 
monoxide which might be formed on burning. The end of 
the tube is softened in the flame of the blowpipe, and drawn 
out to form a tube about 100 millimetres long and 4 milli- 
metres in diameter. This tube is bent at right angles, and 
the edges fused in the flame. It is then placed in the com- 
bustion furnace, and the tube attached to the Sprengel pump. 
When all is arranged the forepart of the tube containing 
the metallic copper and unmixed copper oxide is heated, and 
the Sprengel pump [see Pneumatics] set to work. If all has 
been carefully regulated the exhaustion will be complete in 
about ten minutes, when the mercury will fall with a sharp 
clicking sound. The action of the pump is then arrested, 
and the rest of the tube is gradually heated to redness; in 
about an hour the combustion will terminate, the pump is 
again set in operation, and the gases are transferred to the 
tube. These gases consist of carbon dioxide, nitrogen, 
nitrogen dioxide, and sometimes, if the combustion has been 
conducted too rapidly, sulphur dioxide and carbon monoxide. 
Their measurement and analysis are then made in the appa- 
ratus devised by Prankland for the separation of gases inci- 
dental to water analysis. As the accuracy of this method 
of combustion depends upon the perfection of the vacuum 
obtained by the Sprengel pump, and is liable to be affected 
to some slight degree by nitrogen retained in the copper 
oxide, absorption of ammonia, during evaporation, &c., 
it is advisable to perform several blank determinations to 
ascertain the accumulated effects of these errors. This is 
done by evaporating to dryness,in the manner already described, 
a litre of pure distilled water, with the usual quantities of 
sulphurous acid and ferric chloride solutions, together with 
about 01 gramme of recently ignited sodium chloride; the resi- 
due is transferred to the tube and burnt, the gases being 
analyzed; the amounts of carbon and nitrogen found are 
to be deducted from the quantities obtained, in the subsequent 
analy^ of water residues. The correotioua may ambunt to 
■0003 gramme of carbon, and 00005 of nitrogen per litre of 
water. The determination of the organic carbon and nitarogen 


in water is of considerable importance in determining this 
degree of organic contamination which it has experienced. 
Q-ood drinking water should only contain about 0*2 part of 
carbon and 002 part of nitrogen per 100,000 parts of 
water. Sew-age generally contains about 4 parts carbon and 
2 parts nitrogen. The ratio of carbon to nitrogen is of great 
importance; the lower the ratio the more injurious is the 
organic matter. The ratio in water supplied for domestic 
purposes may vary from 6 to 12; sewage varies from 1 to 3; 
impure river water, from 3 to 5. ’ 

Determination of^ total soluble matter,— Igmit and weigh 
a platinum dish, which is then placed on the water-bath, and 
filled with the water to be examined, previously measured 
in a 250 c.c. flask. As evaporation takes place add more 
liquid from the flask ; when empty rinse the vessel with a 
little distilled water, and pour the washings into the dish. 
On complete evaporation, heat the residue to 100“ C. for an 
hour, or until the weight is constant. The increase in the 
weight of the dish gives the amount of soluble matter con- 
tained in one-fourth litre of water. The estimation of the 
nitrates and nitrites may be effected in the residue obtained 
from the above determination, by the action of precipitated 
copper and zinc. The amount of chlorine in water may be 
determined by standard silver nitrate and potassium chromate 
solutions. 1 *1972 gramme of pure dry silver nitrate is dissolved 
in distilled water, and diluted to one litre ; 1 c.c. of this 
solution is equal to 0*25 milligramme of chlorine. The potas- 
sium chromate solution requires to be strong and neutral. 
50 c.c. of the water to be tested are placed in a porcelain 
basin, and coloured with two drops of the potassium chromate 
solution, and the silver solution is then added drop by drop 
until the permanent red colour of the silver chromate appears. 

If 50 c.c. have been measured, double the number of c.c. of 
the silver solution employed will give the amount of chlorine 
in parts per 100,000. 

Very pure waters contain comparatively small quantities of 
chlorine— -generally less than 1 part in 100,000. When con- 
taminated with sewage the quantity is largely increased. In 
estimating the purity of drinking water from the amount of 
chlorine it confeiins, the nature of the strata through which 
it percolates must be taken into account. Spring water in 
the vicinity of the sea often contains considerable amounts of 
chlorine, especially if the district is sandy, the water at the 
same time being perfectly free from sewage contamination. 
The terms hard and soft waters express the action of soap 
upon the water. In hard water the presence of lime and 
magnesia salts decomposes the soap or stearate of soda, form- 
ing insoluble stearates of lime and magnesia, which then form 
the scum which accumulates on the surface of hard water 
after treatment with soap. Before therefore a hard water 
can produce a lather useful for detergent purposes, a sufficient 
amount of soap must be incorporated to convert ail the lime 
and magnesia salts present into stearates. The soa/p-destroy- 
ing power of the water is therefore an important element in 
determining its value for economic use. The hardness or 
soap-destroying power of the water is measured by employ- 
ing upon a definite volume of the water a solution of soap of 
known strength, until a permanent and detergent lather is 
obtained. The strong soap solution is prepared by pounding 
in a mortar, in small quantities at a time, three parts of lead 
plaster and one part of dry potassium carbonate. When 
thoroughly mixed a small quantity of methylated spirit is 
added, and titurated until a creamy mixture is obtained. 
After standing for several hours the clear solution is filtered, 
and the residue is again treated with fresh quantities of 
methylated spirit until it is exhausted. If the solution re- 
mains clear on standing, its strength may be determined by 
the employment of a standard solution of calcium chloride. 
This solution is prepared by weighing out into a porcelain 
dish *2 gramme of finely powdered marble, and covering the dish 
with a large watch-glass, dissolving the marble in dilute hydros 
chloric acid. The basin is heated on a water-bath, and when 
the expulsion of the carbon dioxide is complete, the under 
surfe.ce of the covering glass is rinsed into the basin, and the i 
liquid evaporated to dryness. A small quantity of water mi 
again added and evaporated to ensure the total removal of thi 
excess of the hydrochloric acid. The residue is then dissolved 
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IB water and diluted to 1000 c.c. The strong soap solution 
is diluted by taking 60 c.c. of the standard calcium chloride 
solution, and placing the same in a bottle of 250 c.c. capacity 
furnished with a stopper. The soap solution is then added 
drop by drop from a burette to the water in the bottle, and 
after each addition the bottle is well shaken. When a uniforiji 
lather is obtained which remains permanent for three or four 
minutes, the process is finished. The amount of soap solution 
used is read off on the burette, and the soap solution is then 
diluted with a mixture of two volumes of methylated spirit 
and one volume of water, until about 12 c.c. of the diluted 
mixture are equivalent to 50 c.c. of the standard calcium 
chloride solution. ^ After standing for 24 hours it is filtered 
if necessary, and its strength again determined, and diluted 
further with the mixture of alcohol and water, until 14-25 c.c. 
exactly are required to produce a permanent lather with 50 
C.C. of the standard calcium chloride solution. 
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In order to determine the hardness of the water, 60 c.c. are 
placed in a 250 c.c. bottle. The contents are then vigorously 
shaken, and the air sucked out of the bottle by means of a 
glass tube, by which the carbon dioxide liberated on agitation 
is expelled. A graduated burette is then filled with the soap 
solution, and 1 c,c. added at a time to the water, which after 
each addition is vigorously shaken. When froth commences 
to form, the soap solution is added in smaller quantities until 
a uniform and permanent lather is obtained. If more than 
16 C.C, of the soap solution is required, the process must be 
repeated on a less quantity of water; 25 c.c., or less if the 
water is very hard, are placed in the bottle, and distilled water is 
added to make up the volume to 50 c.c., and the soap solution 
is added in small quantities at a time until the lather becomes 
permanent. The volume in cubic centimetres of soap solution 
von. m. 


used is multiplied by the number expressing the fraction ol 
60 c.c. taken; for instance, if 25 'c.e. lave ton taken, multi- 
ply by 2; if 10, multiply by 6. The annexed table gives the 
weight of calcium carbonate in 100,000 prts of water corre- 
sponding to the number of c.c. required for 50 c.c, of the water. 
Column A^gives the volume of soap solution; column B givee 
corresponding amount of calcium carbonate per 100,000 parts. 

Water rich in magnesian salts gives a lather ol ' a peculiar 
curdy appearance. Sometimes by boiling water the hardness 
is reduced^ such water contains magnesium and. caldum'<»r-' 
bonates dissolved in free carbonic acid. In boiling' the water 
the free carbonic acid is expelled, and the carbonates are 
precipitated, but no diminution of the hardness will take 
place unless it exceeds three parts in 100,000, as the carbon- 
ates are dissolved to that extent by water free from carbonic 
acid. When the hardness is not reduced by boiling, it is 
due to calcium and magnesium sulphates or chlorides, and 
such water is permanently hard. In analyzing water the dis- 
tinction between temporary mA permanent hardness should 
be determined. This may be ascertained by taking 50 c.c. 
of the water in a flask, the mouth of which is closed by a 
bulb having a short tube entering the flask; on evaporation 
the steam condenses in the tube and the water returns to the 
flask. After half an hour’s slow ebullition the lamp is re- 
moved, and when the water has slightly cooled it is filtered, 
and its volume again made up to 50 c.c. The number of c.c. 
of soap solution required to determine its hardness shows the 
permanent hardness, and this subtracted from that of the un- 
boiled water gives the temporary hardness. Sometimes the 
hardness of the water is partly due to free hydrochloric or 
sulphuric acids ; therefore to determine its soap-destroying 
power, its reaction, acid or alkaline, should be previously 
ascertained. The hardness of water is of considerable im- 
portance in estimating its value for manufacturing purposes. 
The hard deposit in steam boilers usually consists of sulpliate 
of lime and carboimtes of calcium and magnesium, frequently 
mixed with co-precipitated organic matter. 

In order to detect lead and copper in water, evaporate a 
litre of water to about 50 c.c., and filter it into a glass cylin- 
der used for the determination of the ainuionia; add two or 
three drops of acetic acid and 2 c.c. of a freshly prepared and 
saturated solution of sulphuretted hydrogen. Should a brown 
colouration take place fill a second cylinder with distilled 
water and acidulate with two or three drops of acetic acid, 
mix with 2 c.c. of the sulphuretted hydrogen solution, and 
add a standard solution of lead containing one- sixteenth 
milligramme per c.c., obtained by dissolving 0'1831 gramme of 
crystallized lead acetate in a litre of distilled water, until the 
colouration is the same in both cylinders. Copper may he 
accurately estimated by means of a solution of potassium 
ferrocyanide. The reddish-brown tint produced is then com- 
pared with that formed under similar circumstances in dis- 
tilled water containing a known quantity of copper. Iron 
maybe determined by a similar process. The value of a 
sample of water for domestic supply may be stated to consist 
in the estimation of the amounts of ammonia, of organic car- 
bon and nitrogen, of nitrogen as nitrates and nitrites, of 
chlorine, of total soluble and suspended matter, of the hard- 
ness, and of the presence or absence of lead. Frequently the 
nature of the organic matter in solution has to be determined. 
For the estimation of silica a litre of the water should be 
evaporated to dryness in a platinum dish, after acidulatioa 
with a few drops of hydrochloric acid. The saline residue is 
thoroughly dried, moistened with hydrochloric acid, and diluted 
with hot water. The separated silica i.s then filtered off. For 
the estimation of the iron two drops of nitric acid are added 
to the filtrate from the silica, boiled, and a slight excess of 
ammonia added; the precipitate is allowed to settle, and the 
liqtiid filtered. The precipitate is redissolved in the smallest 
quantity of hydrochloric acid, and ammonia again added. 
The precipitate is then transferred to the filter, washed with 
hot water, dried, and the ferric oxide weiglied. To estimate 
the lime, excess of ammonium oxalate is added to the filtrate 
from the preceding estimation, the precipitated calcium oxa 
I late filtered, washed, and dried, and then ignited stroiigly and 
weighed as causMc lime. To estimate the magnesia the fil- 
trate the adcium oxalate m concentrated, sodium phos- 
55-56 
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phate and ammonia are then added, and the magnesium am- 
monium phosphate treated in the usual manner. To estimate 
the sulphuric acid a litre of water is acidulated with a few 
drops of hydrochloric acid, and concentrated to 80 or 100 c.c., 
and an excess of barium chloride solution added. The precipi- 
tated barium sulphate is then filtered off and weighed. 

To estimate phosphoric acid, — Frequently samples of 
water which largely contain lime and magnesia salts are 
found to possess estimable amounts of phosphoric acid. This 
may be determined by acidifying a litre of the water with 
nitric acid, and concentrating to 50 c.c.; a solution of molybdic 
acid is then added, prepared by dissolving 10 grammes of 
powdered ammonium molybdate in 40 c.c. of dilute ammonia, 
specific gravity 0'96, and mixing the solution with 160 c.c. 
of dilute nitric acid, 120 cubic centimetres of strong acid 
to 40 cubic centimetres of water ; after standing for twenty- 
four hours, the yellow precipitate is filtered and washed, the 
precipitate treated with ammonia on the filter, and magnesia 
mixture added to precipitate the dissolved phosphoric acid. 
After standing a few hours the magnesium ammonium phos- 
phate is filtered, and treated in the usual manner. 

Estimation of sodium and potassium, — Add a few drops of 
barium chloride solution to a litre of the water to precipitate 
the sulphuric acid, and then boil with pure milk of Kme to throw 
down the magnesia, iron, and phosphoric acid. Filter, and 
concentrate the filtrate, addingammonia, ammonium carbonate, 
and a few drops of ammonium oxalate. Filter again, and 
evaporate the filtrate to dryness, and ignite to expel the am- 
moniacal salts. The residue is then treated with a small quan- 
tity of water, filtered and acidified with hydrochloric acid, 
and evaporated to dryness in a weighed platinum dish. The 
alkalies may then be separated by platinum tetrachloride, or 
their proportion may be ascertained by dilute standard silver 
solution and potassium chromate. 

Pure rain water, when thoroughly aerated, contains about 
25 C.C. of gases per litre, made up of nitrogen 15*9 c.c., oxygen 
8*5 C.C., carbon dioxide 0*6 c.c.=25*0 c.c, the ratio of the 
oxygen to the nitrogen being as *1 : 1*8*7. When the water is 
contaminated with putrescent organic substances the amount 
of oxygen rapidly diminishes, being taken up from the water 
in oxidizing the carbon, hydrogen, and nitrogen contained in 
the organic matter. The determination of the ratio of the 
oxygen to the nitrogen in the contained gases generally in- 
dicates whether such putrefactive changes are in active opera- 
tion in the water. One of the simplest methods for expelling 
the gases contained in the water is that of Eeichardts, and the 
accurate analysis of the gas by the employment of liquid 
reagents is then a simple operation. 

Analysis of Guano. — Guano, which is the excrement of 
sea birds, is always more or less affected by exposure to the 
weather. It contains ammonia in combination with uric, 
oxalic, carbonic, and phosphoric acids, phosphates and sul- 
phates of lime, magnesia and alkalies, and in addition, more 
or less organic matter, water, sand, &c. Guano, besides 
varying greatly in its composition, is frequently very largely 
adiiterated. Its value as a fertilizing agent depends chiefly 
upon the amount of ammonia and phosphoric acid which it 
contains. The sample to be analyzed should be carefully 
mixed, and about 50 grammes taken and placed in a stoppered 
bottle, from which the various portions used in the analysis 
are to be taken. To determine the moisture about 5 or 6 
grammes are weighed out and placed in a tube, immersed in an 
oil-bath heated to 120® C., and connected by a rubber tube 
through the stopper to a flask ; a slow current of dry air is 
drawn through the tube, and it is repeatedly weighed until 
the weight is constant. The flask contains 5 c.c. of normal 
acid, diluted with water, to absorb the ammonia, which 
readily volatilizes with the steam when guano is heated ; the 
quantity of residual acid may be determined with litmus and 
a diluted soda solution in the ordinary manner. The loss 
in the weight of the tube, less the amount of ammonia retained 
in the flask, gives the quantity of moisture. 

Determination of Jwed inorganic emitter, — About four- 
fifths of the dried guano is transferred from the tube to a 
platinum dish, carefully weighed. The tube is then carefully 
corked, the remaining portion of the dried guano being 
reserved for the estimation of the nitrogen. The portion in 


the dish is then slowly ignited, when the ash should be nearh 
white. If it is adulterated with sand or clay it will be of a 
reddish colour. The amount of ash in the higher classes 
of guanos does not exceed 15 per cent The loss of weight 
gives the organic matter, together with the ammonia and 
combined water. 

To determine the insoluble matter, sand, Sc., the weighed 
portion of the ash should be diluted with hyirochioric acid* 
if the substance effervesces strongly the guano is probably 
adulterated with calcium carbonate. Heat on the water- 
bath for some time, and add water, then filter into a 300 c.c. 
flask; wash and dry the residue, and weigh. 

To determine the phosphoric acid, lime, magnesia, sul- 
phuric acid, and alkalies, make up the filtrate to the con- 
taining mark with distilled water and shake the flask. To 
estimate the phosphoric acid, lime, and magnesia, take 100 
C.C. of the solution, and transfer to a J litre flask, add excess 
of ammonia, and then acetic acid to acidify solution. Dilute 
the liquid to the mark, and shake the contents in the flask* 
mark this solution a. 

The phosphoric acid may be determined by using a 
standard solution of uranium. When a solution of acetate 
or nitrate of uranium is added to a solution of phosphoric 
acid, containing ammoniacal salts and free acetic acid, a 
precipitate of the double uranium— ammonium phosphate is 
produced, of a light greenish-yellow colour. This precipitate 
is insoluble in water and in acetic acid; it is, however, dis- 
solved by the stronger acids. A solution of the acetate or 
nitrate of uranium gives a reddish-brown colour with potas- 
sium ferrocyanide. So long as any phosphoric acid is in 
solution this colour is not produced. These re-actions form 
an accurate volumetric method for the estimation of phos- 
phoric acid. To prepare the standard solution of uranium 
about 35 grammes of well crystallized uranium nitrate are dis- 
solved in 900 c.c. of water. The solution must be standardized 
by mixing with sodium acetate and a solution of pure sodium 
phosphate of known strength. 100 grammes of sodium acetate 
are dissolved in 900 c.c. of water, and diluted with strong 
acetic acid to 1 litre. Dissolve 10*085 grammes of pure and 
non-efflorescent crystals of sodium phosphate, previously 
dried by pressure between filter paper, in a litre of water. 
Then transfer 50 c.c. of the sodium phosphate solution, 
equivalent to 0*1 gramme PgOs, to a beaker, and add 5 c.c. of 
the sodium acetate solution, heating the mixture on the 
water bath up to 80° G. ; then withdraw it, and quickly add 
10 or 12 c.c. of the uranium solution, constantly stirring at 
the same time. The uranium solution is now to be added 
cautiously in quantities of 0*5 c.c, at a time, the mixture 
being tested after each addition. For this purpose a few 
drops of the turbid (but otherwise colourless) solution are 
I placed on a porcelain slab, and a small drop of potassium 
I ferrocyanide solution added. If there is the least excess of 
[ uranium salt present, a reddish-brown colour will appear. 

I If this tint does not at once appear continue the addition of 
the uranium solution until it just appears. Eeplace the 
I beaker on the water-bath, and in a minute or two again 
transfer a few drops to the slab, and test again with the 
ferrocyanide. If the colouration is distinctly apparent the 
process is completed. 

The solution of the uranium salt is now diluted until 20 
c.c. exactly are required for the 50 c.c. of sodium phosphate 
solution; 20 c.c. are therefore equivalent to 0*1 gramme of 
PaOe, or 1 c.c. =6 milligrammes PgOs. Several trials, however, 
are necessary after the dilution has been made, to determine 
the exact strength of the solution. In order to determine the 
phosphoric acid contained in the solution of the guano by 
this process, take 50 c.c. of the acetic acid solution marked 
a of the phosphate and place in a beaker, heat on a water- 
bath, and proceed as described, and repeat the determination 
on a second portion of the liquid to verify the results. To 
determine the lime take 100 c.c. of the solution a, and place 
in a beaker, heat on a water bath, and add excess of 
ammonium oxalate; the calcium oxalate is then filtered off 
after standing, and weighed as carbonate, or it may be 
treated with sulphuric add, and titrated with potassium 
permanganate. To estimate the magnesia, the filtrate from 
the lime precipitate is mixed with ammonia and sodium 
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piiospiiatej and the magEesium-ammonium phosphate is then 
weighed as pyrophosphate. The determination of suiphuric 
acid and alkalies may be made by transferring the remainder 
200 c.c. of the filtrate used for the determination of the 
phosphoric acid, lime, magnesia, sulphuric acid, &c., to a 
beaker ; heat, add barium chloride, and any barium sulphate 
that may form is filtered off. Milk of lime or bartya water 
is then added to the filtrate, wMch is boiled and filtered, and 
the excess of alkaline earth is precipitated with ammonia 
and ammonium carbonate; then filter, evaporate to dryness, 
and ignite, to expel the ammoniacal salts. The residue is 
then treated with a small quantity of water, filtered again, 
and the filtrate evaporated to dryness in a weighed platinum 
dish. The proportion of the ailralies in the washed chlorides 
may then be determined by a dilute standard solution of 
nitrate and potassium chromate. 

To determine the nitrogen eooisting as ammonia^ take 
from 1 to 5 grammes of the guano, according to its presumed 
richness in ammonia, as determined in the amount evolved 
in drying. This is weighed out into a retort and boiled with 
magnesia for some time; the ammonia is gradually expelled 
and collected in a flask containing a known quantity of 
standard sulphuric or hydrochloric acid diluted with water. 
The quantity of the residual free acid is then to be estimated 
by standard soda and litmus solution. Caustic soda or 
lime cannot be used in expelling the ammonia, since these 
substances would convert a portion of the nitrogenous organic 
matter into ammonia. 

The nitrogen eadsting as azotised organic matter, uric ’ 
acid, Sc., may be estimated by ignition with soda-lime. 
Several organic substances containing nitrogen, not in the 
form of nitroxides, when heated with a caustic alkali give up 
the whole of their nitrogen in the form of ammonia. This 
reaction constitutes the principle of a convenient method for 
estimating the amount of organic nitrogen existing in manures. 
To carry out this method of analysis the following prepara- 
tions are required: — A combustion tube about 40 centimetres 
long and from 10 to 12 millimetres in internal diameter; 
soda-lime, prepared by heating a sufficient quantity of the 
coarsely powdered substance in a porcelain basin just before 
it is required for use and allowed to cool; oxalic acid, well 
dried in the water-bath so as to expel all its water of crystal- 
lization; asbestos, prepared by igniting a small quantity in 
the gas flame immediately before using; a bulbed U-tiibe, 
fitted with an india-rubber stopper and bent tube. On the 
end of the bent tube is a cork which fits tightly into the 
combustion tube. 

The process is then as follows:— Introduce a layer, about 
3 centimetres in length, of the dried oxalic acid mixed with 
a small quantity of soda-lime, into the posterior end of the 
tube, and afterwards an equal bulk of soda-lime. Then weigh 
out from the tube the remainder of the dried guano, obtained 
in the determination of the moisture, into a dry porcelain 
mortar, and mix it with soda-lime. The mixture should 
then without loss of time be placed in the tube, as it is apt 
to part with a small quantity of ammonia, and rinse out the 
mortar with a fresh portion of soda-lime. The substance 
should be mixed with a sufficient amount of soda-lime to 
occupy about 20 centimetres of the length of the tube. Fill 
up the tube to within 5 centimetres of its length with soda- 
lime, and insert a loosely fitting plug of recently ignited 
asbestos. Fit in the cork of the U-tube, and transfer 10 c.c. 
of standard acid to the U-tube with sufficient water to half 
fill the bulbs. Gently tap the combustion tube so as to make 
a passage for the evolved gases. The combustion tube is 
then placed in the furnace and gradually heated along its 
entire length, commencing at the end nearest the U-tube. 
The heat should be sufficient to cause a steady evolution of 
gas; towards the end it may be increased to break up any 
cyanides which may have been formed. The extreme end 
of the tube where the oxalic acid is situated should not be 
heated until the evolution of the gas has almost ceased. 
When the combustion is ended and the evolution of gas has 
entirely ceased, then cautiously heat the oxalic acid; a rapid 
current of carbon dioxide is evolved which drives out all the 
ammonia remaining in the tube. When the evolution of 
the gas has nearly finished, remove the U-tube, add a few 


drops of litmus solution, and dilute caustic soda solution from 
a burette, until the free acid is nearly neutralized. The 
liquid is then poured into a beaker; wash out the bulbs, and 
complete the addition of the soda Holiition. The strength of 
the soda solution should be such that about 3 c.c. are equi- 
valent to 1 c.c. of normal acid. If the nitrogen is to be de- 
termined by weight, rinse the bulbs into a beaker, and pour 
the solution through a moistened filter. Evaporate the 
filtrate to dryness with excess of platinum tetrachloride, and 
transfer the washed double salt to a weighed platinum cru- 
cible by the aid of a glass rod and a stream of alcohol from 
a smaU wash bottle, and dry it slowly; heat the crucible 
to bright redness and weigh the residual platinum — 197*2 
parts of platinum are equivalent to 28 parts of nitrogen. 
The amount of the nitrogen cannot be calculated from the 
weight of the double salt, since it is liable to contain con- 
siderable quantities of compounds of platinum with organic 
bases. These bases, however, contain the same proportion 
of nitrogen and platinum as the ammonium-platinum chloride. 
By determining the amount of platinum left on ignition the 
proportion of the nitrogen is readily calculated. Deduct the 
amount of nitrogen corresponding to the ammonia found in 
the determination of nitrogen existing as ammonia; the dif- 
ference then shows the quantity of organic nitrogen. 

Superphosphates. — In the majority of naturally occurring 
phosphates the pliosphoric acid contained is not readily 
soluble in water, and is therefore not in the form in which it 
can be readily assimilated by plants. In the process of 
manufacturing manure a portion of the phosphoric acid is 
; converted into the soluble modification by treating the phos- 
I phorite, bone dust, spent bone-black, &c., with sulphuric 
acid. By this treatment the insoluble tricalclum phosphate 
(CasPjjOs) is converted into the soluble monocalcium phosphate 
(CaH 4 P 308 ), calcium sulphate being simultaneoiisiy produced. 
The pasty mass which runs from the vessel in which the 
mixture of phosphate and acid is made becomes dry on 
standing, partly from evaporation and partly from the 
assimilation of the water. To increase the fertilizing power 
of the material various substances are added, such as liquid 
or dried blood, either before or after treatment with the 
acid. Superphospliate consists therefore essentially of mono- 
calcium phosphate (CaH 4 p 208 ), or soluble phosphate, mixed 
with tricalcium phosphate (CaaPsOs), insoluble phosphate, 
calcium sulphate, oxides of iron, alumina, magnesia, and 
alkalies, and more or less organic matter and moisture. In 
the analysis to he made, sample the mixture carefully, and 
place a portion in a stoppered bottle, from which the quanti- 
ties used in the several estimations are to be taken. To 
determine the water: dry a weighed portion of the sample 
at 170® C. in the air-bath until its weight is constant. The 
loss gives the quantity of moisture and water existing in 
combination with the calcium sulphate. Weigh 10 grammes 
of the undried superphosphate into a mortar and titurate 
with a small quantity of cold water; allow the suspended 
matter to settle for a few minutes, and filter the liquid into 
a 500 C.C. flask. The extraction should be repeated with 
cold water several times, and the residue finally washed with 
hot water, transferring the washings to the filter. Dilute 
the filtrate to the mark on the 500 c.c. bottle and shake the 
liquid. Weigh the insoluble portion. The filtrate is then 
examined for the estimation of the ferric phosphate and 
soluble calcium phosphate by placing 200 c.c. of the liquid 
in a platmum ffish and evaporating, adding an excess of 
sodium carbonate and a little nitre so soon as tlm whole of 
the liquid is placed in tiie dish. Evaporate, and when dry 
ignite gently; mix with a little water, and rinse the contents 
of the dish into a beaker; add excess of hydrochloric acid, 
and heat until the liquid is clear. Then mix with excess of 
ammonia, acidulate with acetic acid, and filter off and weigh 
the ferric phosphate, placing the filtrate in a 250 c.c. flaslc. 
joilute to the mark and shake the contents of the flask. 
Successive portions of 50 c.c. are then withdrawn to deter- 
mine the phosphoric acid by uranium suiution. Transfer 
100 c.c. of the liquid to a beaker, and determine the lime 
and magnesia as already directed in analysis of manure. To 
estimate the organic matter and alkalies: evaporate 100 c.c. 
of the liquid in a platinum dish, adding milk of lime until 
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tshe liquid is clearly alkaline. Tlie residue is then dried at 
180° 0. and weighed. Ignite the mass and again weigh, 
the difference being the amount of organic matter. Then 
boil the weighed residue with lime water, and afterwards 
with pure water; filter, and add barium chloride to precipi- 
tate the sulphuric acid; afterwards mix with ammonia, am- 
monium carbonate and oxalate. Then filter, evaporate to 
dryness with hydrochloric acid, igniting the residue ; treat 
with water, filter, and weigh the alkaline chlorides. To de- 
termine the sulphuric acid, heat 100 c.c. of the liquid in a 
beaker, acidulate with a few drops of hydrochloric acid, and 
precipitate with barium chloride. 

For the determination of the insoluble portion, the carbon 
may be estimated by igniting gently in a platinum dish a 
weighed portion of the sample; the loss of weight gives the 
amount of organic matter and carbon. The determination 
of sand, clay, <&c., is made by boiling the ignited portion re- 
peatedly with dilute hydrochloric acid and filtering into a 
quarter-litre flask, washing with hot water. The insoluble 
residue consists of sand and clay. Dilute the filtrate to the 
mark, and shake the contents. To determine the phosphoric 
acid, iron, lime, and magnesia: transfer 100 c.c. of the above 
solution to a beaker, and carry out the process described in 
the estimation of the ferric phosphate and soluble calcium 
phosphate. The determination of sulphuric acid is by taking 
100 c.c. and employing barium chloride as already described. 
The determination of total nitrogen is by taking from 1 to 2 
grammes of the original sample, and ignition with soda-lime, 
as already described in the process by ignition with soda-lime 
in determining nitrogen as azotised organic matter in guano. 
Superphosphates are frequently mixed with ammoniacal salts. 

To tabulate the results of the analysis of the sample, the 
data obtained should be expressed somewliat as follows : — 

{ Phosphoric acid. 

M^nesia. 

Ferric oxide. 


TABLE FOB LIQUIDS HBAVIEE THAN WATEB, 


Degrees, 

Baume. 

Specific 

Gravity. 

Degrees, 

Bailing. 

Specific 

Gravity, 

Degrees, 
Banme. ■ 

Specific 

Gravity. 

0 

1*000 

26 

1*206 

52 . 1 

1-520 

■ 1 

1*007 

27 

1*216 

53 

1-536 

2 

1*013 

28 

1*226 

54 

1-551 

3 

1*020 

29 

1*236 

55 

1-567 

4 

1*027 

30 

1*246 

56 

1-683 

5 

^ 1*034 

31 

1*256 

57 

1-eoo 

6 

1*041 

32 

1*267 

58 

1-617 

7 

1*048 

33 

1*277 

59 

1-634 

8 

1*056 

34 

1*288 

60 

1-652 

9 

1*063 

35 

1*299 . 

,61 

1-670 

10 

1*070 

36 

1*310 

62 

1-689 

11 

1*078 

37 

1*322 

63' 

1-708 

12 

1*086 

38 

1*333 

■ 64 1 

1-727 

13 

1*094 

39 

1*345 ' 

65 ■■ 

1-747 

14 

1*101 

40 

1*357 

66 

1-767 

15 

1*109 

41 

1*369 

67 

1-788 

16 

1*118 ■ 

42 

1*382 

68 

1-809 

17 

1*126 I 

43 

1*395 

69 

1-831 

18 

1*134 

44 

1*407 

70 

1-854 

19 

1*143 

45 

1*421 

71 

1-877 

20 

1*152 

46 

1*434 

72 

1-900 

21 

1*160 

47 

1*448 

73 

1-924 

22 

1*169 

48 

1*462 

74 

1-949 

23 

1*178 

49 

1*476 

75 

1-974 

24 

1*188 

50 

1 1*490 

76 

2-000 

25 

1*197 

51 

1*505 


1 . 


When Twaddell’s hygrometer is employed, the degrees are 
converted into specific gravity (water being 1000) by multi- 
plying the number of degrees by 5, and adding 1000 to the 
product. To reduce specific gravity (water being 1000) 
to Twaddell degrees, deduct 1000 and divide the remainder 
by 5. 


Insoluble constituents, 


I' Phosphoric acid. 
Lime. 

Magnesia. 

Ferric oxide. 
Alumina. 


Total calcium sulphate, 

organic matter and charcoal containing 
( ) per cent, of nitrogen, equal to ( ) 
per cent of ammonia, ..... 

“ sand and clay, . . . 

“ moisture, . . . ..... . . 

In using the Baume hydrometer for the determination 
of the gravity of liquids (see Hydeometbbs, page 355) the 
following tables will be found valuable : — 

TABLE fob liquids LIOHTEB than WATEE. 


Degi'ees, 

Baume. 

Specific 

Gravity. 

Degrees, 

Baum4. 

Specific 

Gravity. 

Degrees, 
Baum A 

Specific 

Gravity, 

10 

1*000 

27 

0*896 

44 

0*811 

11 

0*993 

28 

0*890 

45 

0*807 

12 

0*986 

29 

0*885 

46 

0*802 

13 

0 980 

30 

0*880 

47 

0-798 

14 

0-973 

31 

0-874 

48 

0*794 

15 

0-967 

32 

0*869 

49 

0-789 

16 

0*960 

33 

0*864 

50 

0*786 

17 

0*954 

34 

0*859 

51 

0-781 

18 

0*948 

35 

0*854 

52 

0-777 

19 

0*942 

36 

0*849 

53 

0-773 

20 

0*936 

37 

0*844 

54 

0-768 

21 

0*930 

38 

0 839 

56 

0-764 

22 

0*924 

39 

0*834 

56 

0-760 

U 

0*918 

40 

0*830 

67 

0-767 

- u 

0*913 

41 

0*825 

68 

0-763 

25 

0*907 

'•■42 

0*820 

69 

0^49 

26 

T 0*901 

43 

0*816 

60 

0-746 


HISTORY OF GREAT BRITAIN AND IRELAND. 
CHAPTER XIY. 

THE FOUR GEOBGES, WILLIAM IV. AND QUEEN VIOTOEIA. 

Since the introduction into practical politics of the principle 
of Parliamentary control of legislation and administration, 
and the recognition of the deliberative voice of the two cham- 
bers as decisive upon the policy to be pursued by the execu- 
tive, history has been revolutionized. It no longer derives 
its supreme interest from the personality of princes, but re- 
ceives it from the principles of Parliament. Therein is the 
will of the people declared, and real sovereignty is shifted 
from that of the personality of monarch or ministry to that 
of public opinion. Of course a change such as this, radical 
though it is, manifests itself outwardly only in a gradual 
manner. Old forms continue, but a new spirit animates 
them. This spirit rules, and the chief interest in modern, 
but especially in recent history, arises from the growth and 
progress of rational representation in national government. 

In a high state of civilization individual energy seeks outlet 
and free field-—vigour and originality press to the front; and 
when a body, representative of the entire mass of the nation, 
comes under their influence, the men who possess (or some- 
times only profess) such capacity become the guides, leaders, 
and rulers of states. Modern history is a record of progress 
from individual imperialism to ministerial responsibility, 
broad-based upon the people’s will The growth of coustitu- 
tional government is the main fact in the varied and mar- 
vellous historic record of the nineteenth century. In interest 
it eclipses the character and conduct of kings and statesmen, 
the objects of wars and treaties, the intrigues of parties, and 
the most signal incidents of ceremonial state. National pro- 
gress implies the imposing of the utmost possible personal re- 
sponsibifity on ail the parties holding in trust the national 
interests — the electorate, who chose the members of the Com- 
mons; the representatives, who express and enforce the 
opinions and rights of the people ; the chief of the cabinet, 
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who, though officially appointed by the Crown, is really desig- ■ 
nated by Parliament ; and all the functionaries whom he 
selects to carry out in detail the public business of the nation. 
The recent history of Great Britain and Ireland is no longer 
a bead-roll of biographies of sovereigns. and statesmen, but a 
record of the opinions and political acts of the people and the 
Parliament. 

During Anne’s illness, George was in Holland, the Scottish 
Jacobites were kept in check, the fleet was put in charge of 
a stanch Whig, and the fidelity of the army was secured. 
The seven great officers of state and eighteen justices carried 
on the public husiness till George reached England, 18th 
September. He was crowned 20th October, 1714. Lord 
Townshend, Earl Stanhope, and Sir Robert Walpole formed 
the new ministry. Bolingbroke and Ormond sought safety in 
France, and were attainted. Oxford, being impeached, was 
imprisoned in the Tower, but was cheered on his way to it. 
On the assembling of Parliament, 21st March, 1715, a com- 
mittee was appointed to inquire into the negotiations result- 
ing in tKe peace of Utrecht, and Marlborough was restored 
to Ms former position as commander of the army. The 
Jacobite reaction, for the public proclamation of which Dr. 
Saclieverell had suffered in 1709 and been promoted, took the 
shape of riotous assemblies. William III. was burnt in effigy. 
Oak leaves were worn at Oxford in commemoration of the 
restoration of Charles, 29th May. So great was the unpo- 
pularity of the king and men’s sympathy with the Jacobites 
that the Riot Act — forbidding the unauthorized assembly of 
more than twelve persons in any public place, and permitting 
the dispersion of mobs, after due warning, by armed force — 
was passed 20th July. Louis XIV. died 1st September, and 
his successor was a minor. The Duke of Orleans, as regent, 
was anxious to keep on fair (outward) terms with England, 
and therefore did not countenance the movements of the Pre- 
tender, who had on 29th August issued a manifesto in asser- 
tion of his claims. The Earl of Mar proclaimed James III. 
at Braemar 30th September, while in the north of England 
the Earl of Derwentwater and Mr. Forster rose in his favour. 
On the same day, 13th November, 1715, the English rising 
was crushed at Preston by Generals Wills and Carpenter, and 
the Scottish one by the Duke of Argyle on Sheriftmuir, near 
Dunblane. In the former 1400 surrendered ; the nobles 
and gentry were sent to London, and marched like criminals 
through the streets. Twenty-six were hanged, drawn, and 
quartered, and the commoners were sold as slaves to the 
North American planters. James landed at Peterhead with a 
suite of six persons, 22nd December, 1715, and made a public 
entry into Dundee on 6th January, 1716. He subsequently 
retreated to Perth, and on 4th February, accompanied by 
Mar, returned to France. Though Admiral Byng had de- 
feated a Spanish fleet off Cape Passaro in Sicily in 1718, 
yet in 1719, under the Duke of Ormond, an expedition left 
Spain to invade Britain. Only two frigates reached Scot- 
land. The 300 men they carried, joined by a few Highlanders, 
occupied the Pass of Glensheil, but were dislodged and dispersed. 
In 1724 the office of secretary for Scotland was abolished, 
owing to the occurrence of a malt-tax riot in Glasgow. 

England had fortified herself against the Pretender by the 
Quadruple Alliance, but Ireland was found troublesome, and a 
statute was passed empowering the English Parliament to 
legislate for the pacification of that country. Then there came 
the terrible crash of the South Sea scheme. The^ South Sea 
Company, originated by Harley, earl of Oxford, in 1711, to 
purchase £10,000,000 of the national debt at 6 per cent, 
interest, had secured a monopoly of the trade in the South 
seas. One ship, in 1717, made one voyage to the^ South 
American continent in the service of the company, which had 
become, like the contemporary Mississippi scheme, an enor- 
mous joint-stock financial corporation. It arose with dazzl- 
ing splendour, which was hollow, and it collapsed in irretriev- 
able ruin. Walpole intervened. Prosecutions were instituted, 
several directors were fined and imprisoned, families were 
reduced to beggary, and many individuals felt the pressure 
of poverty for life. Public credit being restored, Walpole 
became prime minister. Carteret was made Lord- lieutenant 
of Ireland, Jaeobitism revived, Bishop Atterhury was ban- 
ished, and Pulteney joined the Opposition, The Spaniards, 
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who had threatened Gibraltar in 1720, in 1727 attacked and 
besieged it with 20,000 men ; but this was bravely resisted. 
In the general peace of that year, 31st May, it still remahied 
a British possession. On 11th June, 1727, George I. died 
at Osnabriick, and George 11., Ms only son by Ms wife 
Sophia Dorothea — who had been immured in the Castle of 
Ahlden, in Hanover, from 1694 till her death there in 1726, 
on a charge of an immoral intrigue with Count Konigsmarfc 
— became his successor. 

George II. was born at Hanover on SOtli October, 1683, 
and married on 22nd August, 1705, Wilhelmine Caroline of 
Anspach. He was created Duke of Cambridge in 1706, and 
distinguished himself at Oudenarde in 1703. ^On his father’s 
accession he was granted, as Prince of Wales, an income of 
£100,000 per annum. ■ Having engaged in political intrigues, 
he was, in 1717, dismissed from court, and his children de- 
tained in the care and custody of the king. George II. retained 
Walpole as prime minister, although Sir Spencer Compton 
was proposed as his rival. The publication of parliamentary 
reports was declared a breach of the privileges of the legisla- 
tive chambers. Little fear was entertained of Jacobite in- 
vasion. England, France, and Holland concluded the peace 
of Seville with Spain in 1729, and in the treaty of Vienna 
Britain guaranteed the Pragmatic Sanction. Some relief 
was granted to dissenters during Walpole’s administration. 
Prison reform was commenced, and in 1731 all proceedings 
in courts of justice were ordered to take place in English — 
not, as heretofore, in Law Latin. Standing armies were de- 
nounced, and Walpole’s Excise Bill was defeated. Tlie war 
of the Polish Succession broke out, but England remained 
neutral Endeavours were made to repeal the Septennial 
Act, and in 1735 the affairs of Europe .subsided into peace. 
Wesleyanism had meanwhile arisen, and the excessive use of 
spirituous liquors led to tlte passing of the Gin Act, and gin 
riots occasioned great trouble. While George 11. visited his 
German dominions the queen was made regent, and diiriisg 
her rule there occurred that riot in Scotland to wMch, in 
“ The Heart of Midlothian,” Sir Walter Scott has given more 
than historic vitality. Two Fife smugglers had robbed the 
custom-house of Pittenweem, and on being tried were sen- 
tenced to death. By the aid of the one, Wilson, tb.e other, 
Robertson, escaped, and when, 14th April, 1736, "Wilson was 
hanged, the mob of Edinburgh attacked the city guard. Por- 
teous ordered the guard to fire, when several were killed. For 
this he was tried and sentenced, but respited. The mob 
dragged Mm from the chimney of liis ceil, and iiung him from 
a barber’s pole. It was proposed to deprive Edinburgh of 
its charter; the provost was deposed, and the city fined £2000. 
George returned in 1737. His son, the Prince of Wales, 
married in April He was disliked by both parents, and 
quarrels arose. These were fomented by intriguers. Queen 
Caroline died 20th November, 1737, and on 4th June, 1738, 
George (Augustus), grandson of the king, was horn, A |>arty 
formed about the prince. Faction plunged Britain into war 
with Spain for some alleged interference witii the freedom of 
commerce in 1739. In 1740 the Austrian Succession War 
occurred. It “ did veritably rage for eigffit years at a terriffic 
rate,” but, as Carlyle says, “of Dettingen and Fontenoy, 
where is the living Englishman that has the least notion or 
seeks for any ? They are cajjable of being skipped in one’s 
inquiries into the wonders of this England and this world,” 
though leaving a large mnemonic of national debt to its Mx- 
payers. 

Seiring this opportunity, an army, under General Saxe, 
gathered at Dunkirk, in 1744, for the mvasion of bhigland, 
in favour of Prince Charles Edward. It was conquered by 
a storm. By the French brig DouteUe Prince Charles was 
landed at Moidart, 25th July, 1745* He marched thence 
to Perth and Edinburgh, Gardiner’s dragoons performed 
“the Canter of Coltbridge,” the j>rinc 0 pro(;laimed Janies 
VIIL at “the mercat cross,” took up his quarters at Holy- 
rood, and OB 21st September defeated Sir Jfdin Cope at 
Prestonpans* Having entered England Ciiarles rook Carlisle, 
and marching towards Loudon had reached Derby. Tiien 
he began a retreat. In a skirmish at Clifton Moor Cumber- 
land’s Wse were repulsed. At Falkirk Hawley’s forces fled; 
but at Oulloden Moor— the last pitched battle that Tx>ok 
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place on British soil, leth April, 1746—- the deathblow to 
the Jacobite rebellion was given. Charles — the theme of 
many a romance— reduced to miserable straits, escaped to 
Prance, and died at Rome in 1788. The Earl of Kilmarnock 
and Lords Balmerino and Lovat were beheaded, and Flora 
Macdonald endured imprisonment for a year. 

The Duke of Cumberland, victor at Culloden, was defeated 
at Lauffeld, 1747, and the peace of Aix-Ia-Chapelle closed 
the war, leaving Maria Theresa in possession. The Prince 
of Wales died in 1751, while Clive was creating the Indian 
Emigre. In 1758 “ new style” was adopted, Pelham died, 
and the Duke of Newcastle succeeded him as prime minister. 
The Seven Years’ War broke out 1756-63 (see Histoey, 
pp. 1065-66), and Newcastle resigned. Pitt rose into power, 
and despite the monarch’s dislike — carried even to dismissal — 
maintained Ms place, kept up the national enthusiasm, con- 
ducted the brilliant warlike operations which paralyzed Prance, 
drove her fleets from the sea, and her armies from India and 
America. George II. died 26th October, 1760. 

George III., the first member of the Hanoverian dynasty 
whose birth took place in the land he ruled, was bom in 
Norfolk House, London, 4th June, 1738, ascended the throne, 
which he occupied nearly sixty years, 25th October, 1760, 
and died 29th January, 1820, aged eighty- two. Though 
the Whigs were in place the Tories accepted this home-born 
scion of the Branswick stock. In his speech at the opening 
of Parliament he said, “I glory in the name of Briton.” 
Pitt, in 1761, discovered the family compact between Charles 
III. of Spain and Louis XV, to unite in warfare against 
England, and at once suggested war and the seizure of Spain’s 
treasure-ships. He was overruled and resigned. Bute, who 
as “ a Tory, a favourite, and a Scotchman,” was unpopular, 
found it impossible to avoid adopting the policy he had 
opposed, and war was declared against Spain, 4th January, 
1762, It was soon humiliated, and both France and Spain 
might have been speedily crushed had not Bute, eager for 
peace at any price, consented to the treaty of Paris, 10th 
February, 1763, which also, so far as England, France, and 
Spain were concerned, brought the Seven Years’ War to a 
close. Though Fox succeeded in securing the approval of 
this peace, he could not save the Bute ministry, and Mr. 
Grenville, a professed Whig, was called to office. He gov- 
erned on Tory lines. Then came the times of the “Liberty” 
Wilkes prosecutions (1763-74), the “Letters” of Junius 
(1769-72), the trial of Woodfall, involving the freedom of 
the press; and the impolitic proposal to tax the American 
colonies raised those hostile feelings which culminated in 
the American War of Independence, 1774-84 (see Histoey, 
Chap. XV., p. 975). France declared in favour of the United 
States in 1778, Spain in 1779, Holland in 1781, thus giving 
England a fourfold set of foes to fight; while during Clive’s 
second administration (1765-67), in the war with Hyder Ali 
(1767-69), during the administration of Warren Hastings, 
first governor-general of India — including the war with the 
Rohillas (1774) and the Mahratta War (1778-82) — and in 
the contests with France and Holland in the East, till the 
passing of Pitt’s India Bill (1784), British arms were pretty 
fully engaged. 

Concurrently with these stirring interests ran the indus- 
trial developments of steam machinery — Watt’s first im- 
provements (1765), his renewed patent (1775), the applica- 
tion of steam-power to cotton spinning (1785), the invention 
of Hargreaves’ spinning Jenny and Arkwright’s spinning 
frame (1767), Crompton’s mule jenny (1776) and Pr. Cart- 
wright’s power-loom (1785), the extension of the turnpike 
road system (1763-74), the introduction of mail coaches, and 
the active construction of canals (1762). John Howard be- 
gan a movement for legislative action in the amelioration of 
prisons, and an agitation for the abolition of the slave trade 
was commenced by Granville Sharp, in 1777. In 1772 Lord 
Mansfield gave the decision embodied by Cowper in the lines — 

Slaves cannot breathe in England : if their Itmgs 

Receive onr air, that moment they are free ; 

They touch our country and their shackles fall.’’ 

The society for the suppression of the slave trade was founded 
in 1787 ; the House of Commons agreed to its abolition in 


1792; a Bill for that purpose received the royal assent 25 th 
May, 1807; slavery ceased on 1st August, 1834; and emanci- 
pation took place four years thereafter. Parliamentary reform 
was proposed by the Earl of Chatham (1770); and successive 
motions to effect it were introduced by Pitt (1783 and 1785), 
by Flood (1790), and by Grey (1792). The two last Pitt 
opposed as inopportune. Parliamentary reporting, which 
had been prohibited in 1738, was permitted in 1771. Though 
the fresh religious movement of the Wesleys and Whitefield 
widened, toleration did not receive much favour. Yet in 
the church itself, initiated by the Rev. Charles Simeon, there 
arose an Evangelical section shortly after 1779. The Act 
to restrain Popery, passed in 1770, was repealed in 1778. 
In 1780 the Lord George Gordon anti-popery riots occurred, 
and the ringleader, charged with high treason, was, through 
the eloquence of Erskine, acquitted. Ireland was disaffected. 
In 1778 the Irish requested that the privileges granted to 
the colonies should be extended to them. When the demand 
was not acceded to they resolved that they would buy no 
British goods till greater freedom was given to Ireland. On 
the plea that the country was inadequately defended, they 
formed themselves into companies of volunteers. In 1780 
Grattan’s motion “that the king’s most excellent Majesty, 
the Lords, and the Commons of Ireland are the only power 
competent to make laws to bind Ireland” passed. Pitt pro- 
posed to remodel the Irish government, but was defeated. 
Then the Catholic Whiteboys and the Protestant Peep-o’-day 
boys began recrimination, reprisals, and outrage, till at the 
outbreak of the French Revolution this discontent found a 
vent. Wolf Tone, in 1791, originated the United Irishmen. 
It was suppressed, met in secret, and fell into a B’ tench plot, 
in alliance with which General Hoche invaded Ireland, 1796. 
A great Dutch fleet intended for Ireland was defeated at 
Camperdown, 1797. Though government in 1795 had en- 
dowed Maynooth, dissatisfaction continued. Lord Fitzgerald 
was captured and died; Wexford was besieged; Vinegar Hill 
was fought. Emmet and O’Connor were taken, and sent to 
Fort George in Scotland; Tone was seized, tried, sentenced, 
and committed suicide. Then Pitt put an end to the Irish 
parliament by the Legislative Union, 1st January, 1801. 

The king’s obstinate refusal to yield to the dismeiiiberment 
of the empire by granting independence to America led 
John Dunning (afterwards Lord Ashburton, to propose (1780) 
in the Commons the resolution — “That the power of the 
crown has increased, is increasing, and ought to be dimin- 
ished ” — which is so often quoted and parodied. Various 
ministries were formed and defeated. The nation was now 
anxious to be at peace, and at length the United States were 
declared independent, 3rd September. 1783, and on 2nd 
June, 1785, George III. received Mr. John Adams, their first 
ambassador to his court, with pleasing urbanity. The French 
Revolution — the chief incidents of which are related in 
Histoey, Chap. XVI. pp. 1066-70 — was regarded with dis- 
like and fear. Pitt began that war wMch was signalized by 
so many naval victories, so many defeats on land, and ulti- 
mately merged into the ante- Napoleonic struggle, of which 
an epitome is given in Histoey, Chap. XVIL pp. 1161-65. 

Fox declared sympathy with the Revolution, Burke pub- 
lished his “Reflections” upon it. Sir James Mackintosh 
replied to him in his “ Vindicise Gallicae,” 1791. Paine issued 
“ The Rights of Man ” (1791). The Association of the Friends 
of the People was formed by one party, the Association in 
Support of the Constitution by the other. The trial of Horne 
Tooke, Hardy, Thelwell, and others took place. Peace and 
reform were exchanged for war and reaction. The Eaheas 
Corpus Act was, for the first time since 1746, suspended 
during eight years. Bread riots, Acts against treasonable 
attempts and seditious meetings, the suspension of cash pay- 
ments by the Bank of England, Pitt’s Bank Restriction Act, 
mutinies at Spithead and the Nore, show that disorganization 
was threatening. Pitt proposed a Catholic Relief Bill, the 
king opposed it. Pitt resigned and Addington (Lord Sid- 
mouth) took the reins, wMle the sovereign, under the excite- 
ment, fell a second time into that state of insanity which 
had led in 1788 to the preparation of the (then unnecessary) 
Regency Bill. Pitt was besought to form a ministry, for 
disaster and disgrace were daily damaging the empire. Lord 
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Meh iHe was censured hj the Commons, dismissed from the 
Privy Council, and Ms impeachment proposed. The coalition 
Pitt had formed against Napoleon was shattered at Auster- 
litz, and he died 23rd January, 1806. The ministry of “all 
the talents” under Grenville took office, 10th February, but 
Fox, who was its leading spirit, died 13th September. The 
Portland ministry succeeded, 31st March, 1807. George 
Canning and Lord Castlereagh quarrelled as to the conduct of 
the war, fought a duel, Portland resigned, and died a month 
afterwards, and Spencer Percival became premier, 6th Decem- 
ber, 1809. Once more the king became insane. A Eegency 
Act was passed 1811, and the Prince Eegent retained the 
Gabinet. But Percival was assassinated by John Belling- 
ham, and Lord Liverpool undertook the administration, 16th 
June, 1812, which he held till February, 1827. George III., 
blind and insane, died at Windsor, 29th January, 1820. 

While these political changes were going on, some social 
occurrences requiring notice took place. In 1811 a conspir- i 
acy against the use of macMnery in manufactures resulted 
in riots at Nottingham, and developed into insurrection, 
under the name of Luddism, in 1812. The educational 
systems of Lancaster and Bell were actively promulgated 
—1808, and onwards— with beneficial results, and by the dis- 
covery of new materials, the adoption of improved processes, 
the invention of new machinery, and especially the employ- 
ment of steam as a labour-saving agent, manufactures 
developed in a remarkable manner, and quite transformed 
the interests of Britain, by making it necessary to seek 
markets in every quarter of the world for the merchandise 
which, in unexampled quantity and quality, she had ready 
for disposal. While commerce augmented the national 
wealth, agriculture was stimulated by good prices to increase 
its products for the food of the people. Wastes were re- 
claimed and inclosed, drainage was improved, better imple- 
ments were made, better methods were devised, and grazing 
was raised to high effectiveness. Art was encouraged, science 
spread, travel and adventure were undertaken, literature was 
popularized, colonization extended, and finance was studied 
and practised on better principles than formerly. While the 
nation was controlling the political destinies of Europe, and 
its armies were proving their prowess on every field, Britain 
was building up a staying power which would enable it to 
secede from the merely dynastic contentions of the Continent, 
and to become the arbiter in every contest affecting the real 
interests of man. 

By the settlement of 1815 George III. had been made the 
first king of Hanover; when therefore the Prince Eegent, 
George (Augustus Frederick) IV., succeeded his father it was 
with the title of King of England and Hanover. His life 
had been dissolute and extravagant, and in public affairs he 
had given little cause for trust. He had married, for state 
purposes alone, Caroline of Brunswick. A daughter was 
born of this marriage, 1796. She in 1816 became the wife 
of Leopold, afterwards king of the Belgians; but she died 
in 1817. George — devoted to other feminine charmers — 
had separated from his wife, who had been charged with 
immorality in 1806, and had retired to the Continent. On 
Ms accession lier name was omitted from the church-service, 
and her allowance from the civil list ceased; she returned, a 
bill was introduced to degrade and divorce her, but aban- 
doned. At the coronation, 19th July, 1821, she demanded 
admission to Westminster Abbey, was refused, and died 7th 
August. The Peterioo massacre, 16th August, 1819, and 
the proposal of the “Six Acts” by Sidmouth and Castlereagh 
had excited intense feeling. The Cato Street conspiracy to 
murder the ministry was discovered, and five of its members 
were beheaded. A riot at Huddersfield and a skirmish at 
Bormymuir indicated the progress of Eadicalism. The 
amendment of the criminal code made progress, and the pro- 
posal for popular education was presented in the first Parlia- 
ment. Eather than concur in the bill against the Queen, 
George Canning resigned office, and had been offered the 
governor-generalship of India. He was labouring, prior to 
his going, in favour of Catholic claims, when, during the 
kin^s absence in Scotland, Lord Castlereagh committed 
suicide, 1822, and he was called to he foreign secretary, 
Lord Sidmouth was replaced in the home office by Eobert 


Peel, who had been Irish secretary. Huskisson passed his 
Eeciprocity Duties Bill, 1823, and in 1824-25 saved com- 
merce from wreck. Canning saved Portugal at a critical 
juncture, 1826. In 1827, Canning, on Lord Liverpool’s 
death, became premier, concluded the treaty of London, and 
died, 8th August. “ The blood-red blossom of war ” sprang 
from that treaty under Viscount Goderich, and the Tureo- 
Egyptian embroilment closed at Navarino, 1827. Goderich 
was replaced by Wellington, 1828. The Catholic Emancipa- 
tion Bill was passed, and received the royal signature, 13th 
April, 1829. But the Catholic association and the rent its 
members paid were not thereby stayed. O’Connefl still 
found use and need for both. Peel’s Metropolitan Police 
Bill also passed in 1829, and on 26th June, 1830, “ the first 
gentleman of Europe” died. Thackeray in Ms “Four 
Georges” (1861) has not hesitated “to draw Ms frailties” 
as well as those of his predecessors “from their dread abode.” 

His sailor-brother, the Duke of Clarence, as William IV., 
“reigned in his stead.” The Duke of Wellington was prime 
minister, and he knew that a crisis was imminent in Europe. 
He declared against parliamentary reform, but on a motion 
for the revision of the Civil List he was defeated, and Earl 
Grey installed. His cry was “Peace, retrenchment, and 
reform.” A long severe struggle ensueffi In the end Lord 
Grey — though defeated and dismissed, and riot and insurrec- 
tion swayed to and fro, so that civil war seemed inevitable- 
triumphed, 7th June, 1,832. Tlie strife which had begun in 
1787 for the abolition of slavery was renewed, and was sue* 
cessful, 30th August, 1833. A new Poor Law Act was passed 
1834, municipal reform was accomplished, and an endeavour 
was made by a Tithe Commutation Act (1837) to pacify 
Ireland, now under the influence of Daniel O’ConnelFs strong 
mind and vigorous oratory. The king, who had married in 
1818 Princess Adelaide — neither of whose two daughters 
survived infancy — died at Windsor, 20th June, 1837, 

Alexandrina Victoria, niece of William IV., the sixth 
sovereign of the Hanoverian dynasty, then became queen of 
Great Britain and Ireland, with all their dependencies. She 
was bom at Kensington Palace, 24th May, 1819. She 
entered on her august duties under Lord Melbourne, and was 
crowned in Westminster Abbey, 28th June, 1838. On his 
defeat in 1838 Sir Eobert Peel was called to office ; but on 
the question of dismissing the ladies of the bedchamber the 
queen recalled Melbourne. In 1839 she was betrothed, and 
in 1840 married to Prince Albert. Her private life has been 
such as to secure singular respect, and her public life has 
been one of diligent and intelligent anxiety for the constitu- 
tional progress of the nation, and of ready deference to the 
properly expressed will of the people. Not only in her 
domestic joy have her people rejoiced, they have been 
sympathetic in her bereavements, and felt a partnership of 
heart in her sorrows. When her excellent mother died (1861), 
and, before the same year had closed, the world wa.s once 
more darkened grievously to her by the death of Mm who 
had worn “ the snow-white livery of a simple life unsoiled ” 
—Albert the Good— her people mourned with her. Similarly, 
when in 1871 the Prince of Wales lay nigh unto death, the 
natioffs heart thrilled with thanksgiving at his recovery. 
The demise of Princess Alice, 1878, evoked deep sorrow, and 
the favourite of the nation, Leopold, when he died, was 
mourned with a strong sense of loss. In her more recent 
griefs similar sympathy has been accorded. Alike when young 
life nestled in the palace, or marriage-mirth prevailed, or 
desolation and distress enshrouded it, Queen Victoria has 
always had the affection, respect, and sympathy of her sub- 
jects. Their devotion culminated in a heart-hymn of love 
when her jubilee year auue round. 

On her accession Lord Melbourne was in power, and con- 
tinued so till, in 1841, he was succeeded by Bir Eobert 
After carrying the Eepeal of the Corn Laws, 1846, having 
been defeated in his Irish measures, Peel rescued, and Lord 
John Eussell was called to power. He achieved the repeal 
of the Navigation Laws and the Removal of Jewish Dis- 
abilities, but was defeated on a Militia Bill to provide de- 
fence in case of foreign aggression, March, 1852. Lord 
Derby was called to office. His ministry broke down on the 
Disraeli Budget in December, and a coalition cabinet, under 
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the Bari of Aberdeen, was formed. The coantry “drifted” 
into the Crimean War, during which, on a motion for an 
Inquiry into the state of the army before Sebastopol being 
carried, Lord Aberdeen resigned. Then Lord Palmerston rose 
to the premiership. He conducted the Russian War with 
vigour, and engaged in the Chinese War. This was dis- 
approved. He appealed to the country, 1857, and was sup- 
ported by a large majority. On the Conspiracy Bill — in 
favour of Napoleon HI. — Ms administration fell, and the 
Ear! of Derby was again chosen to rule in the cabinet. He 
passed the India Bill, 1858. In 1859, however, he was de- 
feated on the Reform Bill proposed by Mr. Disraeli, and, after 
appealing to the results of a general election unsuccessfully, 
required to replace the reins of government in the hands of 
Lord Palmerston. These he held till his death, 18th October, 
1865. lari Russell succeeded him as prime minister; but 
Mr. Gladstone’s Franchise Bill being defeated, June, 1866, 
he was replaced by Bari Derby, who requested Mr. Disraeli 
to “ give the franchise with no niggard hand.” Household 
suffrage was proposed, accepted, and passed, 1867. 

In 1868 Lord Derby, owing to failing health, commended 
Mr. Disraeli as his successor. He took office, but was defeated 
on the question of the disestablishment of the Irish Church, 
and Mr. Gladstone undertook the formation of an administra- 
tion. He disestablished and disendowed the Irish Church, 
passed an Irish Land Bill, threw open the Civil Service to 
competition, and abolished purchase in the army. Under 
him the English and Scottish Education Acts were passed, 
but in 1873 his government was defeated on the Irish Uni- 
versity Education Bill, and Mr. Disraeli returned to power in 
1874. This he retained for six years, taking to himself 
a peerage, as Lord Beaconsfield, on his return from the Berlin 
conference, whence he brought “ peace with honour.” Owing 
to the conduct of the wars in Afghanistan and South Africa 
the tide of public feeling turned, and when the general election 
in 1880 came, he was in a minority. Mr. Gladstone was 
again called to place, and during his tenure of power passed 
the Representation of the People Act and a Redistribution 
Bill, which raised the electorate to 5,000,000. In the autumn 
of 1885 Parliament was dissolved. Lord Salisbury held office 
for a .short time, but in a division on small allotments his 
government was defeated, and Mr. Gladstone was again 
called to form a ministry. His Home Rule and Irish Land 
Bills disrupted his party, a defeat by a majority of thirty led 
to immediate resignation, and the election which ensued in- 
dicated a large preponderance of Conservative opinion. Lord 
Salisbury again became prime minister, and during the 
next six years (1886*'1892) several important Acts were 
passed. Amongst these may be mentioned the Free Education 
Act, whereby school fees were abolished in most of the 
elementary schools in Scotland, while in England a grant of 
10s. per scholar in average attendance was made, and in 
Ireland similar provision was granted; the English and Scottish 
Local Government Bills, and Irish Land Purchase Bills were 
passed. In 1892 the dissolution and general election took 
place, when it was found that Lord Salisbury’s party was 
in a minority, and Mr, Gladstone was again called to office. 

Since the Revolution political parties fight their battles on 
the platform and at the election-booths — decerning which is 
victor not by swords but votes. Representation was confined 
to the propertied and intelligent classes by the Reform Bill of 
1832. But when commercial depression came in 1835, and 
failing harvests caused food to be dear, the masses thought that 
if they had power in the country they could mend matters, 
and in 1838 instituted Chartism. “The people’s Charter” de- 
manded (1) the franchise for every male twenty-one years of age, 
of sound mind, and unconvicted of crime; (2) equal electoral 
districts; (3) vote by ballot; (4) annual parliaments; (5) no 
property qualifications for members of the Commons, and (6) 
payment of members for their services. These were called 
“the six points.” Immense meetings and great torchlight 
processions in 1838 kept the autumn-time astir. These were 
declared to be illegal and repressed; many of the most active 
leaders were arrested, and in 1839 a National Convention 
was held in Birmingham. The military were called out, public 
meetings were forbidden, and a petition signed by 1,280,000 
presented to the Commons. For being concern^ in a Chat- 


[ tist Riot at Newport in 1839, Frost, Williams, and Jonct 
were tried, and condemned to death, but they were uitimateh, 
banished. Disturbed relations continued, and in 1842 several 
riots occurred. Joseph Sturge, deprecating this strife, iuMti- 
tuted the Complete Sufirage Union as a “ moral-force (Jhnn 
tism,” while Fergus O’Connor and others maintained tiie 
Universal Sufirage Association, claiming the right to exercise 
“ physical force ” if their claims were withheld. Robert 
Owen’s advocacy of a new moral world — now known as Secu- 
larism — Richard Gobden’s agitation for the repeal of the 
Corn Laws, and Daniel O’Connell’s movement for the repeal 
of the Union, complicated political and imbittered social' re- 
lations. They all, however, tended to educate the people 
—excited them to read, discuss, think, and write. This in- 
vestigation of political problems led many to feel the need of 
instruction, and great endeavours were made to acquire edu- 
cational advantages at evening schools, mechanics’ institutes. 
(See. A sense of ignorance and the pressure of want made 
men think that the laws were not sufficiently heedful of their 
case, and that they could only escape from the evils they en- 
dured by having the power of law-making in their own hands. 
In the ferment of 1848 great fears were entertained— riot was 
resolved on; but it was met and mastered. It began to dawn 
on men’s minds that he who was excluded from the rights could 
not be expected to fulfil the duties of citizenship, because he 
had neither the feelings nor the interests of a citizen. Several 
Bills for the extension and regulation of the franchise were 
passed in the belief that the choice of representatives, if made 
on public rather than on party grounds, might secure good 
government at home and confidence in the steady influence 
of Britain abroad. Parties have recently been disintegrated, 
The old traditional views of electioneering have not yet so 
fallen into disuse as to bring the common-sense patriotism of 
Britain into a combinate body bent on securing the best men 
that can be got to take their place in the great council of the 
nation. Organizations for influencing elections have recently 
assumed new forms — somewhat affecting, however, the free 
use of the suffrage and the independence of candidates. 

Prior to 1840, when Parliament voted any increase of ex- 
penditure, the ingenuity of our finance ministers was tasked 
to discover a tax that could be justly imposed and readily 
collected. This fact tended greatly to the restriction of expen- 
diture. But the long peace we had enjoyed, the progress of 
science, the marvellous development of invention, the applica- 
tion of both science and invention to the arts of life and the 
industries by which men live, the rapid way in wMch a net- 
work of railways was woven over the face of the country, the 
improvements introduced into agriculture and manufactures 
by division of labour and aggregation into centres, the growth 
of colonization, the discovery of gold, the increase of materia! 
wealth, and the greater exercise of thrift — all combined to 
induce a great change in our fiscal policy and commercial 
measures. The revolution in financial policy, inaugurated by 
Sir Robert Peel in 1842, was absolutely necessary. Between 
1837-40 the budgets failed to realize the anticipated income. 
This seemed to imply an exhaustion of the resources available 
for taxation. The new Poor Law, the Chartist agitation, the 
slackness of trade, the dearth of provisions, the congestion of 
population — unrelieved by emigration — ^the activity of the 
Anti-Corn-Law League, the introduction of the penny postage 
system, and a heavy increase in the naval and military ex- 
penditure, each contributed to the difficulty of providing for 
the national expenditure. In 1840 the chancellor tried a 
general increase in the usual duties and customs without 
success. He next resolved to see if by a sweeping reduction 
of these the revenue could be stimulated. This was — though 
since found to be a good principle — regarded then as the 
; height of absurdity, and Lord Melbourne, who had been 
Prime Minister from 1835, was replaced by Sir Robert Peel 
in 1841. The estimated income was £48,350,000, and tiie 
expenditure, £50,819,000, leaving a deficiency to be made up 
by the income tax of £2,469,000. Peel had matured a bold 
financial policy, and made “an earnest appeal to the pos- 
sessors of property ” to aid him in his endeavour to “ repair 
the evil” of constantly increasing deficits, which required to 
be met by such means as the appropriation of savings bank 
deposits, the issue of exchequer bonds, and other forms of 
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gettiBg loans by trickery, and then proposed an income tax 
of 18s. 4:d, per cent, on all incomes exceeding £150 In 
England and Scotland— not Ireland. It was carried after 
strong and long-continued opposition. Its power as a finan- 
cial engine has since been recognized and exercised by chan- 
cellors of either party. 

This tax' was renewed in 1845 and in 1848. Then a 
fiiiancia! reform^ association was inaugurated in 1849 to 
insist on the revision of our systems of finance and adminis- 
tration. During' the ten years 1853-63 the tax was laid 
on incomes of £100 per annum, and extended to Ireland. 
The rate fluctuated considerably, and was less in amount 
on incomes ranging between £100 and £150. The decade 
ISGS-IB maintained the area of taxation, but granted ex- 
emptions on ^60, £80, and £120. Since 1876 exemption 
of £120 on all incomes under £400 and of all incomes under 
£150 has prevailed, and the tax which, under Pitt, in 1797, 
was levied on £100,000,000, and in 1842 on £250,000,000, 
has recently been calculated as leviable upon £650,000,000— 
the rate being varied as need arises. While taxable wealth 
has been increasing, the national expenditure has been in- 
creasing with more than equal rapidity, the financial demands 
on the nation having risen to nearly £91,000,000. The total 
amount of the national debt exceeds £684,000,000— involving 
an annual charge of over £25,600,000. Many endeavours | 
have been made by various financiers — e.^. Mr. Goulbourn 
in 1830 and 1844, and Mr. Goschen in 1888, by conversion of 
stock — to lessen the burden of the tax-payer on account of 
this debt. Great changes have been made in the customs 
duties— taxes on imports — since the adoption in 1846 
of free-trade principles. The productiveness of the duty on 
alcohol has shown a decline, which has now reached a fall of 
£4,000,000. The consumption of tea has doubled since 
1857 ; but customs and excise together show a decline 
in yield — amounting from 1874 to about £8,000,000. 
Every ministry is now more and more restricted in its 
means of securing revenue, and the re-adjustment of taxa- 
tion forms a battle-ground between the free and the fair 
trader. 

The free- trade struggle was a long and severe one. In 
1828 the sliding scale of duties on corn imports was regarded 
as an almost perfect mode of self-acting adaptation. In 1834 
an association was formed in London to secure the repeal 
of “the taxes on food;” but in 1839 the Anti-Gorn-l 4 aw 
League constituted itself into a great organization for edu- 
cating the people in the principles of political economy, and by 
dispersing a band of popular lecturers throughout the country 
convinced it of the policy of permitting trading intercourse 
among nations unimpeded by restrictive duties or legislation. 
Concessions were made in 1842 and 1844. But this stimu- 
lated a protectionist opposition, and led to the founding of 
the Agricultural Protection Society. The very general failure 
of the potato crop in 1845, the famine in Ireland in 1846, and 
the political activity of the League led to the repeal of the 
Corn Laws and the disruption of the Conservative party in 
1846. Corn dealing has became a normal trade; but the 
cost of freight, the growth of population, improved means of 
buying, and higher taste in food-stuffs have prevented bread 
from falling quite as much as was hoped; while the pro- 
phesies of peace as likely to arise from the commercial 
brotherhood of nations have not been fulfilled. The fall in 
the rental of land consequent on the difficulty of competing 
culture has created a great amount of political discontent 
and agitation, and induced the re-advocacy of restrictions on 
imports. It is probable that the direction of capital to 
manufactures here and to agriculture elsewhere will ulti- 
mately tend to a re-adjustment of interests according to the 
principles of an enlightened political economy. 

The commercial crisis of 1844-46 was exceedingly severe. 
It originated in the over-zeal with which railway development 
was pursued, and required, during these three years, an esti- 
mated expenditure of £185,000,000. This was far beyond 
what could be conveniently spared at the time, when famine 
required extensive purchases of food ; a failure in cotton had 
raised its price 60 per cent., and both industry and capital 
were withdrawn from the manufacture of exportable goods, 
and engaged in the m aking of raEways. A drain of gold 


began, and the crash of 1847 ensued. It is true that the 
demand for labour and the increased consiimpt of food, &c., 
occasioned a large expenditure of money, and gave a con- 
siderable impulse to the revenue. But this money, which 
enabled the bank to enlarge credit drawn upon for the pay- 
ment of labour, while it stimulated commercial activity In its 
transit, went, in consequence of bad harvests, in a large 
amount for commodities not procurable at home, and did 
not return to the bank. Credit was straitened, money could 
not be got to keep going at once the old manufactures of the 
country and these new and costly undertakings. Discount rose 
to 8 per cent. Hence immediate pressure, then panic, and ulti- 
mately heavy loss. Government was appealed to, the Bank Act 
was suspended, and £30,000,000 of liabilities were unmet by 
bankrupt traders. Of course the railways wdien eomideted 
made the profits of trade more rapid. The time of transit 
was shortened, the quantity of stock requiring t* be kept on 
hand was lessened; this liberated ca])ital, and large reductions 
took place in the cost of transit. Trade was stimulated, and 
the benefits of these costly and embarrassing undertakings are 
felt now. In these investments £830,000,000 of capital has 
been sunk ; and there is realized from them a rettirn of over 
£33,000,000 per annum, while upwards of 400,000 persona 
; are employed in their management and working. In 1840 
general railway legislation was introduced, and there have 
been a very large number of Acts of Parliament passed for 
the regulation of the important interests of the railway 
system. 

While inland communication ’vas developed with extra- 
ordinary energy, the mercantile marine service was also 
undergoing rapid extension. Since the Si?nm and Great 
Western sailed in 1838 as pioneers of the transatlantic steam- 
ship trade, ocean voyagers liave become numerous, important, 
and successful — not only as passenger sliips and mail packets, 
but also as carriers of cargo and of freightag(j. Competing 
companies for steam-ship traffic have stimulated shipludlding 
and immensely improved the carrying trade. The killings 
and arrivals of ocean steamers considerably exceed a quarter 
of a million per annum, Tlie substitution of iron for wood, 
and of steel for iron, is working great cijanges in tlie character 
of the vessels used for maritime commerce. The machinery 
employed in them, and tiie improved methods of combustion 
now found possible, greatly enliance speed, pro]>eiling force, 
and carrying power. Of the gross tonnage of the timber and 
composite steam vessels of the world, nearly one- third is oura; 
of iron, five-eighths; of steel, seven-ninths; while of the net 
total tonnage of the sailing vessels upwards of four-eleventlus 
belong to Britain and her colonies. Of the war-fleets of the 
world possessed by the seven chief naval powers of Europe, 
ours, it is stated, is, in type, material, and number — if con- 
sidered from a strictly practical point of view— one scarcely 
quite sufficient to secure both the invuineraldlity of our coasts 
and the safety of the vast commerce which is dependent on 
our maintaining the sovereignty of the sea. Some say tliat 
£100,000,000 would scarcely suffice to secure an irresistible 
navy and to fulfil the manifold responsibilities to commerce 
which we have undertaken in every region of the globe. 
Should this be even so, Britain will doubtlessly defend her 
commerce and adequately implement her resporisibilitiea 

Commerce is Britain's characteristic, and her enterprise 
therein is unexampled. Liberty to trade in any locality is 
regarded as the absolute right of a Briton— although a license 
from the Crown is necessary as a permit to trade with any 
alien eimmy of the State. By the Municipal Corporation 
Act, 1835, and several subsequent legislative m(‘asures, many 
restrictions on the manufacture and sale of lawful wares and 
merchandise have been abolished, and the repeal of the Navi- 
gation Act in 1849 removed many restrictions on eommerciai 
freedom. The importance of British commerce may be esti- 
mated by the amount of aimiia! exports, about £290,(KX),(X)0, 
and of the imports, about £390,000,000— altliough of course 
these amounts vary from year to ymr. It is not very easy 
to estimate the amount of the home trade and the results of 
the manufacture and distribution of the produce of our own 
soil and industries, mines, fisheries, &c., so far as these are con- 
sumed within the realm. The Board of Trade has been 
instituted in the interests of commerce, and has cliarge of 
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com and mercantile returns, railways, harbours, fisheries, 
finance, shipping and seamen, patents, and bankruptcy. By 
the issue of a monthly Journal^ it supplies information of 
importance to merchants, manufacturers, shippers, &c. — e.g, 
extracts from and translations of official documents of home, 
colonial, or foreign governments referring to customs tariffs, 
commercial treaties, fluctuations of trade, conditions of in- 
dustries, &c. The returns of the Board of Trade are highly 
valuable as affording trustworthy information concerning the 
state of commerce. 

Both our army and navy are essentially defensive organi- 
zations, and have never been manned for offensive warfare. 
The manner in which these forces have been employed in the 
Burmese Wars, 1824-26, 1852, and 1885-86; in the Afghan 
Wars, 1839-42, 1878-80; in the Chinese Wars, 1840, 1856, 
1860; in the Sinde War, 1843; in the Sikh War, 1845-49; 
in the Crimean War, 1854-55; in the Indian Mutiny, 1857-58; 
in the Abyssinian War, 1867-68; in the Ashantee War, 
1874; in the Zulu War, 1878-79; in the Egyptian War, 
1882-88, and in several smaller and less significant engage- 
ments, has been related, in outline, in History, pp. 1269- 
60, and 1356-58. 

War paralyzes industry and cripples commerce, and hence 
a strong peace-party may always be expected in trading 
communities. That all nations should unite in a ‘^bond of 
brotherhood” has been ably argued as a theory, and some 
politicians have been supposed, by their strong denunciations 
of war, to he advocates of peace at any price. Notwithstand- 
ing the immense commercial interests of England — some say, 
just on account of these — the war establishment of Britain 
is large and expensive. The regular army consists of nearly 
227,000 men, the reserve forces amount to about 73,000, 
the militia to upwards of 114,000, yeomanry 11,000, and 
volunteers 222,000. Its cost is not much less than 
£20,000,000. The commander-in-chief has charge of the 
entire personnel of the combatant forces — regular and irregu- 
lar — and is responsible for their efficiency and discipline. 
The secretary for war, since 1854, is responsible to Parlia- 
ment for the disposal and employment of these forces. For 
the navy we require nearly 50,000 officers and men engaged 
in the coastguard and fleet service, together with 21,000 
reserves and 2000 volunteers. There are about 140 ships 
in commission, ffistributed over twelve stations. The ships 
In Her Majesty’s service are classed as — (1) Line-of-battle, 
(2) cruisers, (3) gun vessels, (4) gun and torpedo boats: 
detailed particulars are regularly issued in The Naml 
Annual. During the last two centuries the government of 
the navy has remained much the same as Parliament, in 
1688, planned it. Yet it has sustained the credit of the 
service through some of the most remarkable political, social, 
and scientific changes the world has seen. It is administered 
by a First Lord of the Admiralty, in the cabinet ; four Naval 
Lords, a Civil Lord, and two secretaries. The annual esti- 
mates amount to about £14,000,000. 

The social condition of the working-classes has during 
recent times been much ameliorated and brought under the 
influence of sanitary precautionary and self-protecting legis- 
lation. On the whole, it may be stated that the worHng 
people of Britain are better paid — taking into account not 
only the wages earned, but also the commodities (y.e. the 
comforts) capable of being received in exchange for them — 
and better safeguarded against injury and oppression than 
any other settled community and fully occupied country. 
The restraints imposed by law on the employment of labour 
and for the prohibition of the truck and tally system are 
mainly beneficial. The joint action of the industrial sections 
in trades unions and labour partnerships legally sanctioned 
is working for good. The fe-cilities for and encouragements 
to thrift have been greatly extended. Technical skill, me- 
chanical intelligence, and productive inventiveness have been 
promoted. The concurrent efficiency of machinery and labour 
has been enormously enhanced. Machinery is tending more 
and more to reduce the functions of the labourer to those of 
attention, guidance, and constancy of operation, and labour 
is developing toward ease, rapidity, and exactness of manipu- 
lative skill The competitions of capitalists in all the per- 
manent industries of life are better regulated. Yet while all 


these co-operating influences tend to lowering of price, goo<J 
wages are, on the average, pretty fairly maintained. Great 
improvements have lately been introduced by the utilization 
of what had hitherto been looked on as waste products, and 
extreme thrift of material has lessened loss and increased 
wealth. Industrial problems, the relations between capital 
and labour, the securing of constancy of work and wages, the 
settlement of differences between employers and employed 
by some safe and just form of arbitration, or a self-adjusting 
relation between profits and wages, have not yet been satis- 
factorily solved; but the idea of a warfare between capitalist 
and workman is being exchanged for one of a copartnery of 
the classes and the masses in industrial and commercial pursuits, 
and an endeavour is being made to realize the community of 
the interests of all the members of the commonwealth. The 
“ History of Prices” has been traced. “Work and Wages” 
have been subjected to scientific scrutiny. “Progress and 
Poverty” have been discussed. Utilitarianism, socialism, 
organized labour — such as agricultural holdings, industrial 
partnerships, and co-operation make possible — and many other 
modes of improving the condition of the agricultural, artisan, 
factory, urban, and rural population, have been carefully con- 
sidered It is undesirable that the great mass of the nation 
should be kept merely on the hither-side of death, and wise 
effort is endeavouring to realize the true civilization of the 
country by improving all improvable citizens and dealing with 
the residuum of the wretched, the vicious, and the criminal in 
as kindly and effective a plan as may gradually minimize, if it 
cannot wholly get rid of it. Poor law and criminal legislation, 
vagrancy acts, and the organization of charity are working well 
to accomplish the latter, while education and technical train- 
ing, thrift-schemes of many kinds, model dwellings, and numer- 
ous other methods of encouraging and aiding the recuperative 
energy of the honestly industrious, have in recent times been 
employed with good results in bringing comfort, hope, and 
aspiration into the lives of the working classes. 

Brief as the summary of our recent history has necessarily 
been, it has shown remarkable progress in civilization. Liter- 
ature, science, art, industry, commerce, with all the concom- 
itant refinements and comforts they supply, have flourished, 
on the whole, through all the varied changes of time and cir- 
cumstance, of which a brief record has been attempted in these 
pages. Those who seek a more extended history than we 
have given will not find it difficult to procure. There are 
many to be had — of varying extent and quality. Any of them 
being thoroughly studied will confirm the view of the national 
progress here given, that in honest reliance on prudent poli- 
tics, wise morality, and sound religion, the future stability 
and civilization of the country are well assured, and that, as 
in the past so in the present — 

“ Naught shall make us rae 
If England to itself do rest but true.” 


ENGLISH LITERATURE.— CHAPTER XYI. 

SECTION I. — POETRY ; OEABBE TO TENNYSON. 

“ Poetry,” said Wordsworth, “ is the breath and finer spirit 
of all knowledge ” — knowledge, that is, of man and nature, 
thought and feeling, passion and incident, joy and sorrow, life 
and duty. Over the philosophic analysis of the nature of poetry 
few have been able to exercise the diviner’s rod. When poetry 
came to a pause in England about 1770, and a prelusive 
silence fell upon the nation, prior to those symphonic bursts 
of natural song which greeted the ear in the closing years 
of the eighteenth century — expectation could scarcely have 
dreamed that such voices should arise as those of Cowper, 
Burns, and Crabbe, “ Auld Robin Gray,” “ The Flowers of 
the Forest,” “There’s nae luck about the House,” Carey’s 
“Sally in our Alley,” Miss Blamire’s “Nabob,” and other 
similar wayside flowers of verse, show the influence of Percy’s 
“Beliques of Ancient Poetry” (1765). James Maepherson 
(1738-96) failed with his heroic poem “The Highlander” 
(1758), but made quite a conquest of the world by the strange 
pseudo-Celtic wind-harp songs of “ Ossian,” and lost its fayo*^ 
as quickly again by producing a version of Homer’s “ Iliad” 
in the same style. He died only a few months before Burns. 
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Eobert f ergusson (1750-74) helped to carry on the bright 
nationality which Ramsay had maintained til! Burns snatched 
up the Scottish lyi*e which had fallen from the hand of him 
whom he tenderly regarded as 

“My elder brother in misfortune, 

By far my elder brother in the Muses.” 

Fergusson’s “Leith Races” “ Oauier Water,” “Braid Claith,” 
and “ Farmer’s Ingle ” if not so firm and terse, are softer and 
more polished than similar poems by the Bard of Coila. James 
Beattie, in “The Minstrel” (1771), exhibits how communion 
with nature quickens poetical genius. He imitates Spenser 
in the measure of his verse and in the harmony, simplicity, 
and variety of Ms composition, and almost foreshadows what 
the “ Prelude ” tells us of Wordsworth’s training to 

“ Feel through all this fleshly dress 

Bright shoots of everlastingness.” 

Erasmus Barmn (1731-1802), an original thinker, a fair 
versifier, and quite an adept in the logic of analogy, in Ms 
“Botanic Garden” (1791), “Zoonomia, or the Laws of 
Organic Life” (1794-96), “The Temple and Shrine of Nature” 
(1803), dec., endeavoured to induce men to study science by 
giving the theories of philosophers a poetic vesture. 

George Crabbe — whom Horace Smith dubbed “ a Pope in 
worsted stockings ” — the poet of the daily life of the humble 
poor, was born at Aldborough, in Suffolk, in 1754 ; he studied 
medicine and attempted practice, but with little success. He 
composed “ Inebriety” (1775), “The Candidate” (1779), and 
went to London to seek fame and fortune. They did not 
come to Mm so readily as he had thought they would, and he 
was reduced to extremity. In his distress he applied to Lords 
North, Shelburne, Thurlow, and others connected with Suffolk, 
but no heed was vouchsafed. As a last resource, he laid his 
case before Edmund Burke, who invited him to Beaconsfield 
and introduced Mm to several friends. By his aid Crabbe 
was enabled to take holy orders in 1781. He was made 
priest in 1782, and held several charges. The Duke of Rut- 
land gave him the living of Trowbridge, Wilts, to which he 
added the incumbency of Croxton, near Ms castle of Belvoir. 
Burke, Johnson, and Sir Joshua Reynolds took a lively in- 
terest in the success of “ The Library ” (1783) and “ The 
Newspaper” (1785). Upwards of twenty-four years elapsed 
before he produced “The Parish Register” (1807); “The 
Borough” appeared in 1810, “ Tales in Verse” in 1812, and 
“ Tales of the Hall ” in 1819. The last-named and the un- 
expired copyright of Ms previous works were bought by 
Murray for £3000, and “Nature’s sternest poet, but her 
best,” as Byron called him, ceased to write poetry. He died 
in 1832. Crabbe’s character-painting is close, minute, and 
subtle, but frequently descends to trivialities and vulgarities. 
His style is generally prosaic and commonplace, terse, but 
often disfigured by equivoques and bathos. He liad no 
delicate aesthetic taste. The gems he gathers are set with 
less care and polish, and in ruder ornamentation, than they 
ought. His verses are not even what Dr. Johnson calls 
“ mechanic echoes of the Mantuan song.” They want the 
selectness, fitness, and melody of the Virgilian rhythm. But 
his matter is good and his manner powerful.^ His eye is keen 
to see, Ms pen pointed to express, and his^ mind pithy to 
impress; though the simplicity of his verse is often marred 
by the coarse and repulsive aspects of life he chooses for his 
theme — poachers, smugglers,andgipsy-thieves, passion-driven 
men and misled maidens, tyrannous landlords and oppressed 
tenants, and ail the elements of semi-civilization. He is the 
pre-Raphaelite of commonplace. 

William Blake (1757-1827) united a painter’s eye to a 
oet’s mind, and regarded as his business “ not to gather gold, 
ut to make glorious shapes expressing godlike sentiments.’ 
He gave his days to the graver and Ms nights to the muses. 
A grand suggestiveness distinguishes the productions alike of 
burin and pen. Deeply penetrated with the melody and 
splendour, beauty and passion of Elizabethan poetry, he wished 
to mirror forth to eyes and mind the lofty conceptions and 
imaginations nature excited in him. His ambition was to 
suffuse the arts of design with the harmony of music and the 
vitality of poetry, Flaxman and a friend named Matthews 


undertook the cost of an early edition of Ms poems in 1787. 

In 1789 he issued “Songs of Innocence.” His “Songs of 
Experience ” belong to 1794. In these volumes Blake gives 
deep truths expression in simple idyllic strains. He had a 
sin^lar power of subduing the unseen by Ms far-gazing eye. 
His poems were phenomena seen in his imagination, and Ms 
pictures were the outward vesture his ideas wore. Things 
were the windows through which thoughts were seen, and in 
his verse he offers the power 

“ To see a world in a grain of sand, 

And Hearen in a wild flower; 

Hold infinity in the palm of your hand, 

And eternity in an hoar.” 

The wild mysteriousness of Ms later &ncies, and the fact that 
poem and picture are with him one in their wholeness, must 
prevent him from being popular; but his sweet simplicity and 
marvellous metaphysical siiggestiveness have influenced many 
of our modem singers— Browning, Clough, Morris, Rossetti, 

W. B. Scott, Arnold, Swinburne, and others. “ Poor, sick in 
body, and beloved of the gods,” Blake lived, painted, thought, 
and wrote, till — having finished as his last work a likeness of 
his wife — on 12th August, 1827, he passed through “ death’s 
door ” into the presence of “ The Ancient of Days.” 

“The vision and the faculty divine” have seldom been 
better employed than they have been by William Oowper 
in glorifying everyday experiences with the beauty of poetry. 
The strains of his saintly harp have given charm to the 
commonplace of human life, and shown that emotioned thoughi 
may be embued with attractions for the heart, even though 
it has been elicited only by the common round of the joys and 
sorrows felt in the ordinary course of existence. He is tlie 
poet of his “native nook of earth” — its scenes, its senti- 
ments, its affections, interests, social customs, and religious 
aspirations. Oowper — born at Great Berkhamstead, Hert- 
fordshire, 26th November, 1731— was delicate in health 
and nervous in temperament. He was but six years old 
when his mother died, and when put to school suffered from 
a bullying classfellow barbarities which embittered his whole 
existence. His eyesight being endangered, he was placed 
under an eminent oculist’s care, and subsequently entered 
Westminster school — where Coleman, ChurcMll, Cumberland, 
Warren Hastings, (Chancellor) Thurlow, &c., were Ms school- 
fellows. In his eighteenth year he was apprenticed to a 
solicitor, and about this time studied French and Italian, 
read the classics, and wrote in some of the essay periodicals. 
Shortly after taking chambers at the Temple, he became 
subject to fits of dejection. He and Ms cousin, Theodora 
Jane Cowper, had fallen in love, but “judicious considerations” 
prevented any match. He made little progress in law. 
After his father’s sudden death, Cowper had conferred upon 
him an office in the House of Lords, but his timidity was 
such that he never entered upon his duties, and was so over- 
whelmed with fear that he attempted suicide. He was 
placed under medical treatment for a time, and ultimately 
became an inmate of the family of the Rev. Morley Unwin 
of Huntingdon, and when, on his death, 1767, Mrs. Unwin 
removed to Olney, Cowper went thither as a boarder. Here, 
having formed an intimacy with the Rev, John Newton, 
Cowper began his contributions to the “Olney Hymns.” 
His mental malady occasionally affected him, but he was 
kindly tended by Mrs. Unwin, and many friends felt interest 
in Ms melancholy lot. Though he liad versified a little, he 
had scarcely up till this time, when he was fifty years of age, 
dreamt of writing his name amoiig the poets of Britain. He 
now, under pressure from friends, composed— • between Sep- 
tember, 1780, and February, 1781— “Table Talk,” “Hope,” 
“The rrogress of Error,” “ Charity,” “ Expostulation,” and 
in 1782 they were published in an octavo volume. Dr. 
Johnson and Benjamin Frankliri relished these manly, vigor- 
ous, and original poems, and gradually they gained favour. 
At the suggestion of Lady Austin, widow of Sir Robert 
Austin, he commenced “ The Task,” was led to bethink him- 
self of translating Homer, and wrote “ The Diverting History 
of John Gilpin. In 1784 “The Task”— with its grave 
morality, majestic rhythm, pleasing descriptiveness, and its 
rich lelS^ous setting of the true wisdom of life— impressed 
the public by its poetic power. Then he put the result of 
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Ms Greek studies at Westminster and Ms classical reading 
In tHe Temple into the 40,000 lines of his simple, masterly, 
and powerful blank- verse translation of Homer, 1791, It 
is, as a whole, literal, admirable, and almost faultless. Three 
years afterwards he had a pension of £300 bestowed on him 
by the Crown, His mind fell under an eclipse again. He 
died — fearing that he was a “castaway” from Divine grace — 
25th April, 1800. He is the poet of personal religion, of 
social life, of the affections, and of nature. Alike in his 
humour and his pathos, he is simple and true. Of his minor 
poems, the lines on “ His Mother’s Picture,” on “ Mary 
Unwin,” “ Boadicea,” and “ The Loss of the Royal George ” 
are gem-like in their pellucid purity, and “John Gilpin” 
glows with child-like good humour. Hayley’s estimate on 
Cowper’s monument in East Dereham is finely just:— - 
“ England, exulting in his spotless fame, 

Ranks with her dearest sons his favourite name; 

Sense, fancy, wit suffice not all to raise 

So clear a title to affection’s praise ; 

His highest honours to the heart belong; 

His virtues formed the magic of his song,” 

Cowper was upwards of twenty-eight when, on 25th Janu- 
ary, 1759, Robert Burns, the Ayrshire peasant bard, was born 
at Alloway. Scotland regards with gladness “ the happy 
miracle of that rare birth.” His toilsome life began in early 
boyhood, when he required to give all the help he could on 
his father’s small farm — doing, under the pressure of stern 
necessity, while ill-fed and growing fast, the work of a man. 
He stooped his shoulders bravely to the burden, and became, 
in consequence, subject to a nervous disorder which affected 
the action of his heart. A little schooling and some private 
teaching enabled him to become a diligent reader, and round 
the farmer’s ingle the song, legend, and folk-lore of the 
district secured absorption in his mind. As a lad he attended 
fairs, dancing schools, masons’ meetings, penny weddings, 
drinking bouts, and took part in debating societies. Amid 
the cheerless gloom of a hermit and the unceasing toil of 
a galley-slave, the bashful and awkward, though rather 
musical and hardship-nipped youth felt higher aspirings and 
the impulses of inborn power. In his fifteenth year, under 
a flush of emotion, his first love- song, “Handsome Nell,” I 
was composed. He yearned after more scholar-craft and 
some means of improving “ the clouterly appearance ” of his 
“ ploughboy carcase,” and for these purposes, after his father’s 
removal to Lochlea, he attended Kirkoswald school “ to learn 
mensuration, surveying, dialling,” &c., engaged heartily in 
rustic sports and rural love-intrigues, got acquainted with ' 
smugglers and loose manners, and read a good many famous 
English books. He tried to get into business as a flax-dresser 
in Irvine, but found it a ruinous affair, and having besides 
been engaged in an amour, thought it best to return to the 
plough. On 13tb February, 1784, William Burns, the poet’s 
father, died at Lochlea, and was buried in Alloway Kirkyard 
—where over his remains Robert placed a simple tombstone, 
with a tenderly-toned verse inscription. Before this sad 
event, and just while Cowper was engaged in carrying out 
Lady Austin’s “Task,” Robert Burns began his Common- 
place Book, and described himself (in his twenty-fourth year) 
as “ a man who had little art in making money, and still less 
in keeping it; but was, however, a man of some sense, a great 
deal of honesty, and unbounded good-will to every creature, 
rational or irrational.” Burns and his brother Gilbert took 
a lease of Mossgiel farm., near Mauchline, as a joint concern 
for behoof of the family — each one having ordinary wages. 
Those of the poet were £7 per annum, and his expenses did 
not exceed this sum. At this time his health failed, he was 
brought under serious impressions, and he composed several 
paraphrases of the Psalms and other poems of a religious 
nature; at the same time also he “became known in the 
neighbourhood as a maker of rhymes,” by the (private) issue 
in MS. of “ The Two Herds, or The Holy Tulae,” “ Holy 
Willie’s Prayer,” “The Holy Fair,” “The Jolly Beggars,” 
and a number of rhyming epistles and songs. The farm did 
not prosper, the poet’s indiscretion led to a private marriage, 
a design to go to Jamaica as overseer on a plantation, and 
the gathering together of some of his “ rhyming ware ” for 
publication as a means of gaining funds to take him there. 


While hurrying to become a poet in print, and irritated at 
the ill-feeling of his wife’s relatives, he engaged in a romantic 
episode of love with “ Highland Mary” Campbell. On 31gt 
July, 1786, his “ Poems ” were published in Kilmarnock. Men 
were dazzled and delighted. Dr. Blackiock’s opinion that he 
would find encouragement for a second edition in Edinburgh 
led iiim to that city. He received the patronage of the Scottish 
gentry. His Highland tour, his taking lliisland, the declara- 
tion of his marriage, his acceptance of a commission as an 
excise officer at £50 per annum, the “ horrid hypochondria 
pervading every atom of both body and soul,” his feeliiig ol 
“the rigid fibre and stiffening joints of old age coming fast 
over Ms frame,” and his bidding farewell to his farm after 
three and a half years’ trial, are all well known. Riding about 
200 miles a week on excise duty, superintending the farm, 
entertaining admiring guests, writing poetry, casting up 
accounts, taking part in parochial affairs, and mingling in 
the social circles of his district, were distractions enough to 
ruin any man, even in robust health, who attempted to be 
ganger, farmer, and poet all in one, but to a frame overworked 
and a mind overtasked with anxieties from mere boyhood it 
was far more than enough. Burns never was a convivialist 
in the ordinary sense. He could not stand it. Every con- 
cession to the customs of good-fellowship was paid for by 
untold agony of feeling in every fibre of his enfeebled frame. 
The paltry gossips of a petty burgh exaggerated his com- 
pliances with the common dissipation into habitual debauchery, 
and made mirth of the Samson whom they wiled into the 
company of the false Delilah — drink. Scorning himself, and 
suffering from the scorpion-stings of remorse, he sought 
surcease from sadness and escape from pain in the nepenthe 
of the age — whisky. Overworn by work, oppressed by c^re, 
despairing yet a, spiring, his frame quivering with gigantic 
passion, his mind full of wayward whims and far-reaching 
thoughts, rheumatism seized him, and a brief illness was closed 
by the paroxysmal grip of angina pectoru^ 2ist July, 1796, 
Only ten years before had he put forth an appeal for recog- 
nition as a national bard. He has made good Ms claim. 
He is Scotia’s darling poet, and the world’s admiration. 

Robert Tannahill (1774-1810), fired by his fame, aspired 
to deck the Scottish thistle with diamond drops of the dew 
of song. He wove his verse as he plied the loom. His 
poems are lively, enriched with the charm of rural scenery 
and fine affectionateness, but in rather more than seventy 
songs he attains peculiar excellence, and nearly approaches 
the exquisite enchantment of his model. Alexander Wilson 
(1766-1813), like Tannahill, a Paisley weaver, but better 
educated, became engrossed with the poetic phrensy, and in 
1790 issued a volume of verse. In 1793 he wrote “Watty 
and Meg;” it was published anonymously, and being ascribed 
to Burns, sold well. He went to America in 1795, undertook 
a large work on American ornithology, but died in Phila- 
delphia before it was completed. Hector MacNeill (1746-1818), 
poet and miscellaneous writer, while pursuing a commercial 
career, cherished in secret a love for the muses. He was 
unsuccessful in business, but at last his poetry, by its 
truth and pathos, gained him fame, though not wealth. A 
legendary poem, “The Harp,” appeared in 1789, “Scotland’s 
Scaith,” a sad tale of the misery of intemperance, in 1795. 
“ The Links of Forth ” — a poetical description of the carse 
, of Stirling— and “The Woes of War,” 1796. Latterly he 
! acquired comfort, wrote some tales, enjoyed literary society, 
and delighted in hearing his songs sung by the belles of 
Edinburgh. 

William Lisle Bowles (1762-1850) issued his _ sonnets in 
1793, and in 1805 published “The Spirit of Discovery by 
Sea.” His preface to an edition of Pope (1807) led to a 
most animated discussion on the true principles of poetic 
art, in which Byron, Campbell, Roscoe, and others took part. 
Besides many other poems — “ Bowden Hill ” (1815), “ Ellen 
Gray” (1828), &c. — Ms “St. John in Patmos” (1832) is 
remarkable for sweet and natural sentiment and phrase. His 
“ Little Villagers’ Verse-Book” (1833) is simple and useful, 
pure and tender. His mind received the beautiful and the 
true, and reflected it in fine transparent diction. 

Samuel Rogers, bom in London, 1762, was a shrewd, 
observant, and business-loving banker, and yet a poet of 
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sweet, tOEChmg, correct, though neither profound nor enthu- '| 
siastic genius. His “ Ode to Superstition ” was published in 
1786, two years prior to the appearance in print of Collins’ 
“Ode on the popular Superstitions of the Highlands of Scot- 
land” (1788), which had been written in 1754. “ The 
Pleasures of Memory” (1792) established his reputation, 
and has stood the test of time. “ Columbus,” “ Jacqueline,” 
and “Human Life” are minor poems of much merit— -vsimple, 
pure, and well-conceived. His greatest work, “ Italy 
slowly elaborated, finely descriptive, and “ weE-languaged”— 
is more' even than classically calm, when we remember the 
exaggerated romanticism of Madame de StaeFs “ Gorinne,” 
the impassioned glow of “CMlde Harold,” azid the actual 
experiences of Italian life in the Napoleonic struggles 
through which it had just passed. Following Goldsmith as 
his model, his careful composition, good taste, refined imagi- 
nation, and choice of subject made him a classic author for 
many years before his long life closed in 1855. His house 
was one of the centres , of social life, in London. He was a 
severe wit, a brilliant conversationist, and though scholarly 
and poetic, a most successful commercial financier. 

William Wordsworth, born 7th April, 1770, at Cocker- 
mouth, though he lost his mother in his eighth and his 
father in his fourteenth year, was more than most poets 
blessed with health, peace, and competence. He, was early 
acknowledged as a poet among poets, but only recently 
has our culture made it possible to perceive in him tlie bard 
of nature and man. He is one of the most sagacious, high- 
minded, and cheerfully grave poets of his era. Mrs. Hemans 
has expressed the prevailing opinion of him as a finely sym- 
pathetic, healthy, original-minded interpreter of nature— 

True bard and holy ! Thou art even as one 
Who, by some secret gift of soul or eye, 

In eveiy spot beneath the smiling sun 

Sees where the springs of living waters lie.” 

By some strange alchemy he transmutes everything into a 
quintessence of imaginative meditation. Thus he says- — 

“ By grace divine, 

Not otherwise, 0 Nature! are we thine.'” 

He is at once reverent, manly, and sympathetic, having a 
high ideal of the powers of man, and of the power of hope to 
realize itself. He is less intense, compact, and select in his 
verse than some of Ms compeers, because he wished to express 
what he desired to suggest. It was while he walked over 
luU and vale, through moor and woodland, that he conned 
bis thoughts and tested their rhythm, as on his way he 
“ Scattered to the winds 
The vocal raptures of fresh poesy;” 

and only when mind and ear were satisfied, did he ^ve them 
visible being with pen or pencil. Human-hearted genuine- 
ness governed his whole nature, and though of passionate 
fervour originally, he schooled his emotions so faithfully under 
the guidance of nature, that he seemed too impassive and 
conventional, even when overweighting with judiciousness his 
energy of intellect and force of feeling. How otherwise 
could he have spoken of 

“ All the mighty ramsk7iie7it of spring, 

The stationary blast of waterfalls, 

Or the more than silent sky.” 

Impressive strength, wealth of self-knowing life, a warm love 
of nature, a constant joy in “ linking to her fair works the 
human soul,” and an imagination that colours every tlnng 
with the delicate hues of a sober but not sombre imagination, 
charm in Wordsworth and make him to us a man “ circum- 
fused with grandeur.” He Platonizes as well as poetizes the 
world of men and things, and thus imparts to them “ a jpres- 
ence that disturbs us with the joy of elevated thoughts.’ 

His hard struggle for recognition began with his “ Lyrical 
Ballads” ( 1798 ), which were received with ridicule by tho.se 
whose ears found no fault with the monotonous, the clinking 
antithesis of Pope’s couplets. “ The Prelude,” though com- 
menced in 1799 , and carried on till 1805 , was not published 
till 1850 ; but “ The Excursion,” which was to have followed 
it, was issued in 1814 . Byron calls it a “drowsy, frowsy 
poem.” “Peter Bell” was composed 1798 , “The Waggoner 


in 1805,. “The^ White Hoe of Rylstone” in 1807, “Laodamia” 
in^l814, “A.rtegalaEd.Elidiire” ,m 1815, and “Bion” in 1816. 
His, odes, .sonnets, poems to liberty, and minor pieces are 
very numerous, and various, alike in manner and value ; but 
his “ Intimations of Immortality ” is a fine psychological 
revelation , of reflective thought on the eteptialit?/ of being. 
In 1843 he was chosen poet-laureate in wsuccession to 
Southey, and died in 1850. 

Sir Walter Scott, though born in Edinburgh 15tli August, 
1771, passed, Ms ■ early days among the hills and dales of the 
Borders — a district fertile in song, ballad, and legendary lore. 
Here the imagination of the poet . and the novelist imbibed 
at once health and inspiration. ,: Passing througli the High 
School and the University, he became an advocate, and at- 
tended the courts wMle he cultivated literature. His first 
public outstep on the' intricate path of fame was almost a 
misadventure. The 1796 edition of Ms version of Burger’s 
“Lenore”.and “.The Wild Huntsman” was, he says, '‘in 
great,. part condemned to the service of the trunk-makers.” 
German. translations led to-Ossianic imitations and “ Border- 
ballad Collections” (1802), but, ,at length he enchanted the 
world by “The Lay, of the Last Alinstrel” (1805), “Mar- 
.mion ” .(1808), “The Lady of the Lake” (1810), “Bokeby” 
(1813), “The Lord, of the Isles” (1814), and then enthralled 
it still more as “the Wizard of the North,” who sent forth in 
nameless secrecy for years the brilliant masterpieces of his 
genius — the Waveiiey novels. Never from the Muses’ spring 
did there aforetime flow forth in such splendour legends of 
chivalry, tales of romantic adventure, ezigaging pictiiFes ol 
common life, and picturesque reaimngs of Celtic character and 
lowland incident, such as have given the Saxon and the Gael 
an everlasting interest to the whole civilized w'orld. 

Lord' George Gordon Byron (1787-1824), who succeeded to 
the peerage in s'uccession to Ms grand-uuelii in 1798, wa^ 
bom in London, passed Ms boyhood in Scotland, was edu- 
cated at Harrow and Cambridge, and issued his “ Hours of 
Idleness” in 1807. Pride .of birth, talent, and ])assioik. all 
mistrained, ruled him. He was as fiercely sensual as iicnisseau. 
as a.stutely selfish as Yoltaire, as wickedly witty and pcjfitent 
as Pope, as eloquent .as Burke, and as gifted as Landor. Had 
he been carefully nurtured to good issues he wmiiid have been 
mighty “to wield at will the fierce democratie,” and been a 
leader in the House of Lords. As it was, his rhetorical power 
flamed into poetry with iuiid brilliancy in “ English Bards 
and Scotch Beviewers.” (1809), and two cantos of “Childe 
Harold’s Pilgrimage” (1812), on the publication of which “ he 
rose one morning and found Mmself famous.” He matched 
himself against Scott as a poetic romancist in “ The Giaour” 
and “The Bride of Abydos” (1813), “The Corsair” and 
“Lara” (1814), &c. In 1815 he married, and in 1816 was 
left by his wife through .“incompatihility of temper,” He 
quitted Ms native land shortly afterwards with much theatri- 
cality of circumstance. His intellectual nature woke to Mglier 
.inspiration, but his grosser 'passions took tlie reins, and never 
was Plato’s allegory in “ Pluedms ol the soul being seated 
ill the body as in a chariot, wi.th apiair of winged horses, one 
excellent and the other vicious — moi'e patlietically exemplified. 
In the difficult and troublesome charioteering of his life, he 
yielded now to one, again to the other, and seldom kept them 
in check, but drove them together in harmony. The tliird 
canto of “ Childe Harold,” “ Manfred,” and “ The Prisoner of 
GMilon” are due to 1816; “The Lament of Tasso,” “Beppo,” 
and “ Childe Harold,” canto four, to 1817 ; “ Mazeppa to 
1818, in whicli year also “Bon Juan” was begun. In 1319 
the Quiccioii liaison occurred; Ms entanglement' in revolution- 
ary plots, and his relations with Shelley, Leigli Hunt, and 
others, continued, “The Prophecy of Haute” (1820) was 
followed by “ iMarino Fallero,” “ SardauapaluH,” “ The Two 
Foscari,” and “Cain,” while “Bon Juan” was carried on. 
“Werner” and “The Deformed Transformed” (1822), “The 
Age of Bronze ” and “ The Island ” (1823), were speedily 
written. Then, when half of life’s threescore years and 
ten were passed, a nobler glow suifused Ms spirit. He 
threw himself into the cause of Greek freedom, resolved to 
“ stick by tlie cause long as a cause exists.” He became 
its hero and martyr, and the dazzling phenomena of Ms life 
closed suddenly, lOtii April, 1824 
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Walter Savage Landor (1775-1864) spreads before the 
reader a “broad and ample page” rich with the learning of ; 
all ages, but everything suggests the idea of translation, as 
if it were not the first fresh embodiment of a thought. It is 
statuesque, sometimes picturesque, but the life of life seems 
wanting. “ Gebir ” (1797), “ Count J ulian,” a tragedy (1812) 
having the same theme as Scotf s “ Vision of Don Roderick,” 
are his main English poems, but his “ Imaginary Conversa- 
tions,” “ Pericles and Aspasia,” &c., contain more poetry in 
their prose than these do in their verse. Bryan Walter Procter 
(“Barry Cornwall”) (1790-1874), in Ms “Dramatic Scenes” 
(1819), “A Sicilian Story” (1820), “Marcian Colonna,” and 
“Mirandola ” (1821), aspires to a place among the creators 
of the greatest dramatic era of England’s literature, and in 
his “English Songs” really all but rivals them. A sound 
mind, a rich fancy, masterly power over words, rare tact in 
setting his thoughts, and a pellucid style enrich them all. 
Adelaide Anne Procter (1825-64), his daughter, has written 
some lyrics and legends so pure and winning that they 
hallow the soul like the voice of prayer. Thomas Aird 
(1802-76), without the blythe, lyric spirit, had the fine 
melodious tone of the great masters, and has imperishable 
claims. Arthur Henry Hallam (1811-35), son of the historian 
of “The Middle Ages” (1818) and “The Literature of Europe” 
(1839), has left some touching effusions in Ms “ Remains ” 
(1834). He was the early friend and inspirer of Tennyson, 
himself the most artistic and graceful of all the master- | 
spirits of our age. Natural gifts, concurrent circumstances, 
and the taste of the times all combined to induce him 
to pursue the art and mystery of song. Of a constellation 
of lights he has become “the bright particular star,” “the 
cynosure of every eye.” His works are in all hands, his 
praise is on every lip, the admiring homage of every English 
reader is his. He selects poetic thought as naturally as 
“ Hybla bees ” appropriate the nectar of flowers, and he fits 
them with poetic phrase as deftly as they construct their cells. 
The poet’s instinct is in him both a habit and an art; the 
touch and tone of each are perfectly harmonized into living 
melody. Robert Browning still sings “ fine thoughts, good 
thoughts, thoughts fit to treasure up.” D. G. Rossetti, as 
master of the new romantic school, compacts emotional ecstasy 
into simple and precise forms ; his sister, 0. G. Rossetti, sings 
with a gift as pui’e and musical ; and Maria Prancesca 
Rossetti shows how “The Shadow of Dante” (1871) has 
been laid on the family from the eminent commentator on 
the “Divina Commedia.” Augusta Webster speaks with a 
plain clear voice in a mono-dramatic style, which strikes, 
affects, and stirs within us “ intimate questionings.” 

Robert Southey (1774-1843) was a man both of vast aims 
and powers. No literary man had previously been so regu- 
larly industrious. Poet, essayist, biographer, critic, humorist, 
satirist, and scholar, he was besides a most assiduous corre- 
spondent and much interested in politics. His great epics, 
“Joan of Arc” (1796), “Thalaba the Destroyer” (1801), 
“ Madoc ” (1805), “ The Curse of Kehama ” (1810), and 
“ Roderick, the Last of the Goths ” (1814), though looked at 
with impatience in our day, are wonderful instances of 
capacity to build the lofty rhyme of the hexameter up into 
noble forms. The good things they contain are numerous, 
and were men wise enough to read them they would not be 
so ready to scorn. Many of Ms ballads and minor poems are 
pleasing alike to age and youth. “The Vision of Judgment” 
(1821) and “Wat Tyler” (1794) are perhaps more perused 
because of Byron’s wild onslaught on their author, than some 
of his more meritorious writings. They cannot be popular 
with those who run and read. They require attentive minds 
and tutored ears; but their melody is masterly when patience 
has learned the secret of Ms weU-chosen language. It is a 
lesson in art to trace the plan and decipher the purpose of 
Southey. His prose is clear, sound, perspicuous, and he 
spares no pains to make his meaning plain. He worked 
with power, will, and intelligence, and the results are valuable 
in the information they convey and the perspicuity of tiie 
language they exhibit. Few who have striven so assiduously 
have thriven so well. His lives of “Nelson” and of “Wesley” 
are works which many generations will peruse with pleasure 
and profit If Ms powers are estimated by Ms influence on 



other minds, he was perhaps the most effective force in Ms 
own day in letters ana social morals. 

S. T. Coleridge (1772-1834) as a seminal intellect, though 
not as a productive worker, excited much speculative energy 
in the minds of men. As poet, metaphysician, critic, and 
eloquent expounder of fresh views, he charmed men into 
delighted disciples. He communicated by the very touch of 
Ms words the precious seeing of faith, and the magic of his 
voice and verse wrought like a spell to heighten aim, enlighten 
research, and brighten the horizon of imagination or intellect. 
The lyric sweep of his verse was sinuous as the sea- wave 
beating on the shore, and the logical efficacy of his under- 
standing subordinated all reasoning to its power. 

Joanna Baillie (1762-1851), in her “ Plays of the Passions,’' 
produced tragedies which, for force of feeling and resonance 
of rhythm, are among the loftiest achievements of female 
authorship — though they suffer from “the fear and niceness” 
with which women must deal with the intenser emotions. 
Her “ Metrical Legends” (1821) and “ Fugitive Verse ” (1823) 
enshrine nature, sentiment, passion, and incident in flexile 
and gracious forms — perhaps a little too classical, stately, and 
severe, though sometimes glinting with good humour. Thomas 
Campbell (1777-1844) had a feminine sensibility of spirit 
and fastidiousness of taste, yet a manly martiality of mind. 
His “ Odes ” have the tramp of the military in them. His 
poem on the “Pleasures of Hope” is strong and smooth, 
delicate, natural, and true. His “Gertrude of Wyoming” 
(1820) is a finely finished model of skilful versification. 
“Theodoric” (1824) is soothingly domestic, but “The Battle 
of the Baltic,” “Ye Mariners of England,” are the safeguards 
of the sovereignty of the seas. To him we owe the sugges- 
tion of the London University. Thomas Moore (1780-1852) 
is an Irish “dainty Ariel” — Pope’s, not Shakespeare’s— 
always on the flutter of a restless wing. Appropriately enough 
his d^but was made with “ An Ode on Nothing.” “ National 
Airs” (1815), “Sacred Songs” (1816), “Lalk Bookh” 
(1817) — a metrical mosaic of much merit — “Loves of the 
Angels” (1823), are preserved butterflies of verse. His 
various money-making books may be read of in Lord John 
Russell’s attempt on his “ Life ” (1852-56), wMch certainly 
will not “ circle his name with a charm against death.” 
Allan Cunningham (1784-1842) is a “credit to Caledonia,” 
rather by the lyrical effusions contained in his “ Poems and 
Songs” (1847), than Ms rustic epic, “The Maid of Elvor” 
(1832), or “ Sir Marmaduke Maxwell,” a dramatic sketch of 
wMch Scott tried to speak compiimentarily in the preface to 
the “ Fortunes of Nigel.” Like Burns, whose “ Life ” he wrote 
and whose works he edited, he has enriched Scottish song 
with sweet outpourings of the heart. James Montgomery 
(1771-1851), Irvine-born but Sheffield-sheltered, has so 
won the heart of the churches as a Christian poet, that 
his memory survives even the seven-volumed epitaph of 
“Memoirs” with which Holland and Everett burdened it 
(1854-56). His larger poems do not embalm much poetry, 
but they preserve fine thoughts beautifully expressed, and 
his minor verses contain many “ pearls unparagoned.” 
Ebenezer Elliot (1781-1849) was a political rather than a 
poetical power in Ms “Corn-Law Rhymes,” but he is in 
many other moods a happy versifier of the sympathies which 
burn within the rustic and the artisan, and make “ the whole 
world kin;” for example, in “ The Village Patriarch,” “ The 
Vernal Walk,” “ Wharncliffe,” &c. 

“ His books were rivers, woods, and skies, 

The meadow and the moor.” 

Leigh Hunt (1784-1859), though he luxuriated in natuie, 
looked at it through books. He gives “ a potent strain ’ 
to his expression, yet he does this so genially that it becomes 
one of the sources of his success. All his books, prose or 
poetry, are gay in spirit, buoyant in joyousness, having their 
English expression rather Italianized. He is an “ Indicator” 
(1819-21) of good things, an admirable “Companion” 
(1830-32), a “ Tatler ” to whom one can listen with interest. 
He tells “Stories in Verse” (1855) gracefully. His “Wit 
and Humour ” (1844), “ Imagination and Fancy ” (1846), are 
rich and sunny. “ The Feast of the Poets ” (1814) he pre- 
pares is exquisite; while the verse-products he supplier 
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from his own wineries are luscious and excellent. Henry 
Kirke White ^ (1785-1806) aimed at %hts above his 
strength of mng, and death destroyed rather than sub- 
dued his ambition. Southey has affectionately laid up his 
memory in divine amber. “ Ciiftongrove” and other poems 
( 1803 ) indicate the powers that dwelt in this “darling of 
science and the muse.” Charles Wolfe (1791-1823), by his 
“ Lines on the Burial of Sir John Moore,” has escaped an 
undeserved oblivion. His “Remains” exhibit feeling, taste, 
and refinement, though a keen disappointment induced 
“dreams of decay, of death and burial, and the silent tomb” 
too early realized. Yet not unmingled were they with such 
hope and faith as were given expression to in the single sur- 
viving “Lines of Herbert Knowles” (1798-1817), “written 
in the churchyard of Richmond, Yorkshire,” which gave him 
“ a name to live ” among the humbly born singers of sacred 
song. John Wilson (1789-1854) struck everyone who beheld 
him as an inheritor of a wealth of life. His magnificent 
physique realized Plato’s “ immortal animal ” fully, and he 
might justly have been looked to for the highest achievements 
of genius in his generation. None of his published works 
-“Isle of Palms” (1812), “City of the Plague” (1816), 

“ Noctes Ambrosianse ” (1855-58), “ Lights and Shadows of 
Scottish Life” (1822)— unless perhaps his “Essay on the 
Life and Genius of Burns” (1841), communicate any idea 
of the whole greatness of indwelling power felt in personal 
relations with him. Henry Hart Milman (1791-1868) had 
also an imperial form, but the impression was marred by cold 
pomp and frigid dignity. His “ Pazio” (1815), as a tragedy, 
yet keeps the stage. The “Fall of Jerusalem” (1820), 
“ The Martyr of Antioch,” “ Belshazzar ” (1822), and “ Anne 
Boleyn ” are all dramatic in form, not in power. “ Samor, 
Lord of the Bright City” — i.e, Gloucester — (1818), is an epic 
of the Saxon invasion. He was professor of poetry, wrote a 
life of Horace, and was a most miscellaneous writer. Percy 
Bysshe Shelley (1792-1822), tall, slight, delicately organized, 
yet muscular, suggests his own phrase, “power girt round 
with weakness.” His poetry is flowing, energetic, enthu- 
siastic, and ethereal, but passioned with the hungers and 
thirsts of earth. In “Julian and Maddalo” he portrays 
himself and Byron. Keats, in “ Adonais,” is mourned with 
sweet sadness. “ Epipsychidion ” (1821) is magically 
musical and mysterious, but attractive. “ Alastor ” (1815) is 
an exquisite piece of dreamland. “ Queen Mab ” has poetical 
beauties and political absurdities of unexampled marvellous- 
ness, and is often replete with the very music of the spheres. 
“ Cenci ” is gloomy and fiendish. “Prometheus Unbound” 
is lyrically Greek. John Keats (1796-1821) was one of the 
greatest young poets who wrote in our language. “ The Eve 
of St. Agnes” is “beautiful exceedingly.” “Endymion” 
is classically chaste and wonderfully fair. “Hyperion” is 
surpassingly poetical in diction, and imagination beams 
brightly through it ail. “The Ode to the Nightingale” is 
sweet and soft as the bird’s song, suffused with a spirit of 
subtle pensiveness and ardour of desire. Thomas Hood 
(1798-1845) was a poet of fine poetic sense and “ right Iiappy 
dexterity of art,” reduced by the necessities of this money- 
loving world to play the farceur. Only to read “ Miss Kil- 
mansegg ” is to see the truth of this criticism. The poetry 
is the essence, and the jugglery of word-play is the embossed 
art. It is provoking that “joking” should be so coupled 
with the name of one of our most delicate singers. Robert 
Pollock (1799-1827) has most nearly attained the epic 
grandeur of the Miltonic muse. In his “ Course of Time ” 
he went on, despite the hand of death upon his breast — 

“ Workiag his way 
With mighty energy, not uninspired, 

Tlirongh all the mines of thought, reckless of pain, 

And weariness, and wasted health,” 
to grasp the poetic laurel. George Croly (1785-1860) wrote 
verse tuneful and sweet, bold, rapid, and many-toned. He 
had extraordinary power and aptitude. This is abundantly 
shown in “Paris” (1815), “The Angel of the World” 
(1820), “Catiline” (1822), “Gems from the Antique,” 
“The Modern Orlando” (1846), a .satincal poem, in “Sala- 
fehiel,” a romance; “Marston or Memoirs of a Statesman, 
“Tales of the Great St. Bernard,” and his “life of Burke.” 


in 1800, the year of Gowper’s death, “The Farmer’s Boy,” 
by Robert Bloomfield, was, through the aid of Mr. Cape! 
Lofft, published, and in three years 26,000 copies were sold. 
Its author was the son of a poor tailor, who “learned in suf- 
fering what he wrote in song.” An eider brother, George, a 
shoemaker in London, undertook to teach him that trade. 
He became a good workman and a well-informed person. 
Charmed with Thomson’s “ Seasons,” he was stirred to versifi- 
cation, and devoted himself to the study of expressive phrases. 
His “Rural Tales, Ballads, and Songs” (1802) won reputatioii. 
It was followed by “Good Tidings, or News from the Farm” 
(1804), “Wild Flowers” (1806), “Banks of the Wye” (1811), 
and “Mayday with the Muses” (1822). He died 19th 
August, 1823. His poems give fresh and faithful reflections 
of English rustic Ufe, with its interests of “ corn, horn, wool, 
and yarn.” The taste, accuracy, melody, and elegance of 
Bloomfield’s verse still charm, for as Bernard Barton says— 

“ Words, phrases, passions pass away, 

But truth and nature live through all.” 

Thomas Hervey, who was born near Paisley, 1804, but re- 
moved early to Manchester, is one of the best of the minor poets 
of England His “ Poetical Sketch Book ” is full of felicitous 
and interesting verse, and his productions in “ The English 
Helicon ” (1841) hold a good place among the choice contri- 
butors he collected. He edited the Athenacwm 1846-54, and 
died 1859. His wife was a favourite contributor to Annuals, 
Keepsakes, Offerings, &c., in their heyday. Born in 1811 at 
Liverpool, she published in 1833 “The Bard of the Sea 
Kings,” in 1839 “ The Landgrave,” a dramatic poem, wrote 
several novels — “Margaret Russell,” “The Double Claim,” 
&c.— and edited her husband’s poems (1867). Thomas Haynes 
Bayley (1797-1839), besides numerous stories, essays, and 
dramas, has written a large number of pleasingly fanciful and 
refined songs. A memoir prefaces his “Poetical Works,” 
edited by his widow. 

Mary (Blackford) Tighe (1 773-1810) was the daughter of 
a clergyman, whose married life was unhappy and \vliose later 
years were afflicted with ill-health. “Psyche,” the poem on 
which her reputation chiefly depends, was printed in 1805 for 
private circulation, and only published in 1811, after her 
death. It consists of six cantos, in the Spenserian stanza, 
and is founded on the classical story of the loves of Cupid 
and Psyche in “ The Golden Ass ” of Apuieius, and is, while 
tender, pure, and ingenious, “wrapped in perplexed allegories.” 

Lsetitia Elizabeth Landon (Mrs. Maclean), 1802-1838, 
early acquired a popularity scarcely exceeded by any British 
writer as a poet and novelist. Her genius was origiiml, and 
her works glow with poetry. Song was witli her an instinct 
that grew into a passion. Her industry was intense and un- 
tiring. Woven out of her brief life, sbe has left the world 
“The Fate of Adelaide” (1820), “The Improvisatrice” (1824), 
“ The Troubadour ” (1825), “ The Golden Violet ” (1826.), 
“The Venetian Bracelet,” “The Lost Pleiad” (1829), ami 
“ The Vow of the Peacocks ” (1835), with an innumerable 
variety of minor verses scattered with profusion through tiie 
periodicals of her time, signed L. E. L. Besides these we 
have the novels “Romance and Reality” (1830), “ Francesca 
Carrara” (1834), “Traits and Trials of Early Life” (1836). 
“Ethel Churchill” (1837), and “Duty and Indinatiun ’’ 
(1838). Her life was fitful, and she says 

“ Blame not her mirth who was sad yesterday 
And may be sad to-morrow.” 

Her lonely death, whether the result of murder, suicide, or 
misadventure, in Cape Coast Castle, is one of tliose tnitlis 
stranger tlian fiction which, as Landor wrote, 

Shall thrill our England’s heart for many linked years.” 

SE 03 ?I 0 H II.— jrovjgmsM : EuaxwoitTH Am Axjmm w 
niOKENS, THACKERAY, AND TRULLoPE 

Maria Edgeworth (1767-1849), daughter of R. L. Edgeworth, 
an ingenious mechanical philosopher and an enthusiastic 
philanthropist, was born at Reading, educated by her father, 
and early co-operated with him in his educational and literary 
pursuits. In this way several schoolbooks were produced. 
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besides essays on “ Pi'actical Education” (1798) and “ Irish 
Bulls,’ She began the writing of noTels in Ireland, and pub- 
lished ‘‘ Oastle Backrent ” in 1801 ; then followed in quick 
succession “ Belinda,” “ Leonora,” ^‘Patronage,” “Prank,” 

“ Harrington,” “ Ormond,” “ Moral Tales,” “ Tales of Fa- 
shionable Life,” &c. — a singular clever series of smart stories, 
full of quiet humour and interesting incident characteristically 
representative of Irish life. These induced Sir Walter Scott 
to undertake the realizing of the common current of Scottish 
country existence. Jane Austen (1775-1817), born at Steven- 
ton, ' Hampshire, ' wrote “ and Prejudice” in 1796, 
“Sense and Sensibility” in 1797, and “ Northanger Abbey” 
in 1798, though the second was not published till after revi- 
sion in 1811, the first in 1813, and the last posthumously in 
1818, “Mansfield Park,” “Emma,” and “Persuasion” 
were written in 1811-16. The grace, beauty, and freshness 
of these carefully elaborated products of an independent 
genius, nourished in a quiet rural parsonage, without literary 
associates and almost without hope of literary repute, have 
been acknowledged on all hands. They liave as their bases 
sound sense, moral principle, and independence of genius. 
Their satire is exquisite yet delicate, and all her heroines are 
not like herself, handsome, graceful, amiable, and shy. 

Barbara Wreaks (1770-1844), born in Sheffield, is, under 
the name of her second husband, T. 0. Hofland, the land- 
scape painter, familiar to every reader of English fiction of 
an improving and elevating type; and so is also the widow of 
another famous painter, Amelia Alderson (1769-1853), who 
married John Opie in 1784, and began a career of author- 
ship ill 1805 with the publication of “Adeline Mowbray.” 
In 1834 she issued her “ Lays for the Bead.” She survived 
till 1853. 0. G. Moody — Mrs. Gore (1799-1861) was one of 
the freshest, richest, raciest popular and prolific writers of 
fiction. More than 200 volumes own her authorship, and 
yet many magazine papers and other compositions are uncol- 
lected. “ Theresa,” “ Marchmont,” “ The Lettre de Cachet ” 
are graceful, well-miished blendings of reality and imagina- 
tion. “ Women as they are,” “ Mothers and Daughters,” ' 
“ The Fair of Mayfair,” “ Mrs. Armytage,” &c., are pretty 
close satiric chronicles of current fashionable life, its vices, 
follies, and amusements. The brilliant vivacity of their wit 
was only equalled by tbeir refined social wisdom and bofi- 
hommie. In “The Woman of the World,” “The Heir of 
Seiwood,” “ The Cabinet Minister,” as well as in “Cecil” and 
“ Cecil, a Peer,” the knowledge of club life and the learning 
Qiy.stified the public. “ The Banker’s Wife,” “ The Money 
Lender,” “The Bean’s Daughter,” “Mammon” glitter with jest 
and epigrams. Her ideal of life is not lofty, and the morality 
is of a home-spun sort, a.s to making the best w^e can of cir- 
cumstances. The memory of them is pleasant. 

Mary Bussell Mitford (1786-1855) is a delightful and 
versatile writer. The daughter of a clever, eccentric, and 
thriftless father, she saw, knew, and experienced much. She 
had a picturesque intellect, and all that she thought formed 
tableaux in her mind. Before she was twenty, three volumes 
of verse had drifted from her pen-point, and yet, after a 
snubbing from the tartarly “ Quarterly,” she gave “ Wattling- 
ton Hill” (1812) to the press. How genial, fresh, and faith- 
ful are “ Our Village,” “ Stories of Country Life,” “ Belford 
Begis [Beading], or Sketches of a Country Town” (1854), and 
“Atherton!” Their great truth and lively interestingness, 
their open-air and sunshine, show the light and shade of Eng- 
lish existence in Berkshire, Then, besides many other dramatic 
scenes, she supplied the stage with “Julian” (1823), “The 
Foscari” (1826), “Bienzi” (1828), “Charles I,” “Otto of 
Wittelsbach,” Inez de Castro,” &c., in several of which Mac- 
ready played the leading r6le. Her “ Literary Life ” contains 
some delicious gossip about “books, places, and people.” 
Miss Sidney Owenson (1786-1859), daughter of an Irish 
actor, lyrist, and composer, was a most voluminous and 
versatile writer. By a volume of poems issued early, and her 
“ St. Glair ” (1804), “ The Novice of St. Dominick ” (1805), 
but especially “The Wild Irish Girl” (1806), she won her 
way into society. Many other volumes followed, and a comic 
opera, “ The Whim of the Moment,” had a brilliant success 
in 1807. The two national tales, “O’Donnell” (1815) and 
“Florence McCarthy” (1816), attained celebrity. Having 


spent much time abroad with her husband, Sir T. Charles. 
Morgan, Knight and M.D., to whom she was married ' in 
1812, she composed “France” (1818) and “Italy” (1820). 
Besides a romantic biography of “ Salvator Bosa ” (1823) 
“The O’Briens and The O’Flagherties ” (1827), “ The 
Princess or the Beguine” (1835), and “Woman and Her 
Master ” (1840), a vindication of the merits of women, she 
collaborated with her husband— who wrote “ The Philosophy 
of Life” (1818) and “The Philosophy of Morals” (1821) 
—in “The Book without a Name.” In ail her writings 
vivacity, vanity, and variety are conspicuous, but her auto- 
biography is verbose and wearisome. Marguerite G. Power 
(1790-1849) was born in Knockbrit, Tipperary, brought up 
in Clonmel, and was married to ^ Captain Farmer before she 
was fifteen. In 1817 Farmer died in a drunken frolic, and 
in 1818 Ms widow became the wife of the already twice- 
widowed Earl of Blessington, who died in 1829. After this 
she returned to England and settled in Gore House, Kensing- 
ton. Count D’Orsay, who had married her stepdaughter 
and separated from her, dwelt in the same mansion, which 
acquired great notoriety through him in the empire of fashion, 
and through her in the republic of letters. She was most in-' 
dustrious in the business of book-making— edited “ The Book 
of Beauty,” “ The Keepsake,” and “ Gems of Beauty.” She 
had previously written “ The Idler in France ” (1839), “ The 
Idler in Italy” (1841), and was esteemed the most delightful 
of female writers. At the circulating libraries her “ Magic 
Lantern,” “ Bepealers,” and “ Victims of Society” were much 
in demand. “The Two Friends,” “Meredith,” and “The 
Governess ” are clever and fanciful In “ The Confessions of 
an Elderly Gentleman,” who has been in love six times, she 
details the separate history of each with fascinating frank- 
ness, ease, and elegance. Its counterpart, The Confessions 
of an Elderly Gentlewoman,” regarding the intricately-woven 
tissues of her loves, cares, hopes, disappointments, and sor- 
rows, was looked upon as a marvellous piece of moral anato- 
mization. “ The Belle of the Season ” and “ The Lottery of 
Life ” are merry and sad by turns ; refined caricature and 
winning good humour make them amusing and pleasant. 
While pouring out in these and numerous other works marked 
by ripe power, lively ridicule, shrewd observation, elegant 
acuteness, and striking contrasts of incidents and manners, 
Lady Blessington was living extravagantly. She fled from 
her creditors to Paris, where Napoleon, who had been a 
hahitue of her salon, was then president. On being asked 
by him, Are you staying long in Paris? she replied, I don’t 
know, are you? Within four months she died in the Eue du 
Cerq, and lies buried at Ohambourcy under a monun\ent 
which Alfred, count D’Orsay, spent the last three years of his 
life in sculpturing. Under it he too was laid, 15th August, 
1852. Marguerite A. Power, niece of Lady Blessington, as 
the authoress of “ Evelyn Forrester ” and other tales, very 
much excelled her aunt, whose biographer she became. 

Mrs. Frances Trollope (1778-1863) was a rapid, iiidus- 
trious, able, and voluminous writer. Her works fill a large 
space in the book-shelves of a library. Left a barrister’s 
widow in 1835, she, by dint of toil of brain and speed of pen, 
secured the upbringing of her numerous family, many oi 
whom have, like her, taken to literature and rivafled theii 
mother in the making of many books. Much of her life 
was spent abroad and in travel. Her “ Domestic Life of the 
Americans ” excited quite a conflict of criticism in Britain and 
the States. “The Widow Burnaby” (1839), “The Widow 
Married ” (1841), “ The Burnabys in America ” (1843) show 
how she realizes character. “ The Vicar of Wrexhill ” (1838), 
“Michael Armstrong, the Factory Boy” (1840), “One Fault,” 
“ Jessie Philips,” “ The Three Cousins ” (1847), and “ Tre- 
mordyn Cliff” (1838) are novels of the domestic type. There 
are keen sarcasms and stirring incidents in “The Lauringtons, 
or Superior People,” “ Hargrave, the Adventures of a Man of 
Fashion” (1843), “Mrs. Matthews, or Family Mysteries” 
(1851), “Gertrude, or Family Pride” (1855), “The Lottery 
of Marriage ” (1849), “ The Attractive Man ” (1846). These 
are a few, but even after these the “ tale ” is left half told, for 
memory is treacherous regarding the varied products of Mrs. 
Trollope’s prolific pen. 

So lately as 1854, there passed away from Edinburgh society, 
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a lady whom Sh miter ^ott, at the close of the “Legend of (1853), “Grace Lee ’(1855), “Bache! Gray ”(1856), “Adele” 

•Montrose (1818), greeted as.^a “sister shadow,’^ the author (1858), &c. Her native Irish Mwe and. her French training 
of the very work entitled “ Marriage.” That was have- imparted clearness, smartness, and espiefflerie to .her 

Susan Bdnionston Femer, borii' 1182, aunt of James Frederick style. Lady G-eorgiana Fullerton {n4e Leveson Gower) gives 
Ferrier (1808-64), author of “ The Institutes of Metaphysics,” sad and gloomy pictures of life and feeling' in “ Ellen Middle- 
editor of Johii Wilson s(“ Christopher NorthV’) collected toa”(I844), “Grantley Manor” (1847X “ Lady Bird ”(1852), 

&c. ^SheMisplayed great skill in the delineation of national but entrances by narrative power and dazzles by elaboration 
peculiarities, a keen sense of the ludicrous, genial wit and of diction, Maria Jane Jewsbury (Mrs. Fletcher), author of 
pawkie humour, as well as ability to construct a story. In “ The Three Histories,” possessed rare endowments and 
1818 “ Marriage appeared; “ The Inheritance ” followed in peculiar powers — Wordsworth called her a gifted woman. 
1824, and “Destiny” in 1831. She comforted Scott with Her sister, Geraldine E. Jewsbury, author of “Zoe” (1845), 
her sympathy in the gloom of his closing years, and after Ms «Tiie Half Sisters” (1848), .Marian Withers” ( 1851 ), 
death, retiring into a dignified and lady-like privacy, broke her “The Sorrows of Gentility” (1856), ex.hibits great, though 
' magic wand beside the wizard’s grave, but retained her fas- somewhat unpolished, talent and distinctness of purpose, 
einating power of intellect beyond threescore and twelve years. Mary (Botham) Howitt, in “Strive and Tlirive” ( 1839 ), 
As a miscellaneous writer, in width of range, variety of “ Hope On, Hope Ever,” and many other tales, besides 
style and treatment, general excellence and uniform mastery, her most pleasant novel, interesting alike for fireside or 
Harriet^ Martineau (1802-76) is unrivalled. From her early field, “Wood Leighton” (1843), her excellent translations 
“Devotional Exercises” (1823), to “The Positive Philoso- of the novels of Fredrika Bremer the Swede, and Hans C. 
phy of Comte” (condensed), 1853, and “Man’s Nature and Andersen the Dane, as well as many ballads of much varied 
Development” (1851); from “ Poor Laws and Paupers” (1834) power, often daintily expressed, showed herself a companion 
to “Heath, Husbandry, and Handicraft” (1861); from mind to William Howitt, her husband, whose “History of 
“Essays by an Invalid” (1843) to “England and her Priestcraft” (1833), “The Rural Life of England” (1837), 
Soldiers” (1859) and “British Rule in India” (1857); from and the novels, “The Hal! and the Hamlet” (1847), 
“Traditions of Palestine, imaginative Sketches in the Holy “Madame Dorrington of the Dene” (1851), and many other 
Land in the Redeemer’s Time” (1830), to “Local Dues on works, gained him a fair place among autliors. Their first 
Shipping” (1857); from “The Rioters” (1826) and the joint-production, “The Forest Minstrel” (1823), contams 
“Turnout” (1827), to “The History of the Thirty Years many fine poems. Richard Howitt’s “Gipsy King” and 
Peace” (1850) and 4hat of “ The American Compromise ” other poems (1840), was edited by them while he was on his 
(1856); from exquisite tales in “Illustration of Taxation” way to Australia, where he settled as a physicianandcom- 
(1834), and “ Deerbrook ” (1839), an English domestic story, posed “Australian Poems” (1845). It is a rare thmg to 
to “The Hour and the Man ” (1840), i.e. Toussaint FOuver- see such talent and amiability in one family as that of the 
ture, and “ The Freeing of the Slaves of San Domingo,” and Howitt’s. Howitt’s Peoiyleh Journal was an admirable 
“ The Settlers at Home ” — what vast extremes, and yet ail periodical, and it has been stated that Williaiu Howitt’a 
showing fine mind, high talent, honest work, and conscien- “ History of England ” reached » cireixlation of 1 00,000, 
fcious principle. Caroline E. S. Sheridan (1806-77), subse- Mrs Hubback, niece of Jane Austen, has attained a 
quently Hon. Mrs. Norton and Lady Stirling Maxwell, both favourable position among novelists by her “Three Mar- 
as a poet and a novelist became worthily famous. She pos- riages,” “May and December,” “The Younger Sister” (1850), 
sessed Byronic directness and force combined with feminine “The lYife’s Sister; or, the Forbidden Marriage” (1851), 
taste and grace. In her novels the evils done under the sun “The Old Yicarage” (1856), “Malvern,” “Life and its Les- 
by want of thought and wantonness of will receive exposition sons,” “ Agnes IHilbourne,” &e. Acuteness, liveliness, and 
and exposure. We may name “Stuart of Dunleath” (1851), shrewdness are combined in Selina Bmibiiry’s “Coombe 
“ Lost and Saved ” (1863), and “ Old Sir Douglas ” (1868). Abbey ” (1843), “ Evelyn ” (1849), “ Our Own Story ” (1856); 

But for the warnings of waning space, the unusual facilities and the fascination of romance, no less than the sobriety of 
enjoyed by the writer of reading the riches of the circulating Mstory, are notable in “ The Star of the Court,” “Anne Boleyn, 
library, where, “endlessly fresh and new,” the range of fiction Maid of Honour and Queen of England ” (1845). Other works 
seems almost exhaustless, might well make him garrulous, of travel, description, and history are due to her pen. Anna 
There are not only the Scoto-Irish authoress, Elizabeth Ham- H, Drury made her literary de'ka with “ Annesley and otlier 
ilton, whose “ Cottagers of Glenburnie” (1808) is so striking Poems” (1847), in the manner of Goldsmith and Crabbe, but 
and impressive in its fidelity as a representation of rural humble devoted her industry afterwards, mth umeh succees* to pro.se 
life in Scotland, but the humour-spiced and wisdom-fraught fiction in “ Friends and Fortunes ” (1849), “ The Inn by the 
writings of Miss M. Corbet, in “ Petticoat Tales” and other Seaside” (1851), “Light and Shade” (1852), “The Blue 
volumes, in which she was assisted by her sister; and Anna Ribbons” (1854), and several other vigorously sketched and 
E. Bray, whose pleasant descriptions, fascinating traditions, gracefully told tales. Mrs Ellis (widow of the Polynesian 
curious anecdotes and well-worked-out plots made Devon- missionary), as Samh Stiekney, acquired repute for “ ingenious 
shire a peopled place in one’s imagination long ago. Her truth in artful fiction veiled,” which she enhanced after her 
“ De Foix ” (1826), “ White Hoods ” (1828), “ Warleigh, or marriage with the historian of Madagascar. Her works are 
the Fatal Oak,” “ Henry Pomeroy,” “ Trelawney of Tre- very numerous, and are distinguished by sagacity, honesty, 
lawney,” “Trials of the Heart,” were exceedingly popular, morality, courage, and moral power. Her “Pictures of 
and have since become classic. Then there are the “Self Private Life”— tliree series— are varied in plot, and tend 
Control” (1811), “Discipline” (1814), and the (unfinished) to warn the erring and advise the weak, as well as rebuke 
“Emmeline ” of Mary (Balfour) Brunton, and the Wexford- self-confidence and encourage patience. Though appearing, 
born Anna Maria (Fielding) Hall’s “ Sketches of Irish Char- in 1835, before the public with “The Bongs of a Stranger” as 
acter” (1828), and “Stories of the Irish Peasantry,” which her introduction, Louisa Stuart Oo.stello (1815- 70 daiighter 
rivalled Banim and Griffin. “ The Buccaneer ” (1832), “Wo- of an Irish lady who wrote “The Soldier’s Orphan,” a tale, 
man’s Trials” (1834), “Uncle Horace” (1835), “Marion” in 1809, as romancist, traveller, biographer, and translator 
(1840), and “ The Whiteboys ” (1845) form delightful reading, acquitted herself well “ Clara Fane ” (1848), “ Gabrielle ” 
Later on came Julia Pardoe (1806-62), with “Tales and ( 1843 ), and “ The Queen’s Prisoner ” are her best novels. To 
Traditions of Portugal” (1833), “Reginald Lyle,” “Flies in her brothers, Colonel Edward Costello and Dudley Costello, 
Amber”-— a series of tales— “The Jealous Wife,” “Specu- we owe “The Adventures of a Soldier” (1841), and “Stories 
lation,” “The Wardens and the Daventrys,” “The Rival from a Siren ” (1855), &c. 

Beauties,” “ Poor Relations,” with ingenious plots, charming Catherine Stevens, Mrs. Crowe, made her first literary 
descriptions, and poetic tone. Her early poems, 1820, and effort in “ Aristodemua ” a tragedy (1838), much admired by a 
her first novel, “Lord Morcar of Herewood,” are almost select few; her second, “SuHan Hopeiy” (1841), a novel, was 
unknown. Julia Kavanagh provides “The Three Paths” popular with the many. She translated Kcrner’s “Seeress 
(1847), “Madeleine” (IS4^S), founded on a pleasant fact in of Prevorsfc” (1845), and composed “The Story of Lily Dawson” 
Auvergne Mstory, “Nathalie” (1651), *^Daisy Bums” (1847), a novel of rare merit wnewhat Ik© ScottV romances, 
von, m. 
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Two strange collections of supernatural stories, “The Night 
Side of Nature” ( 1848 ) and “Light and Darkness” (1860), 
were followed by “ The Adventures of a Beauty” (1852) — a 
secret marriage of a farmer’s daughter and the difSculties 
resulting from it-— and “Linny Lockwood” (1854), another 
domestic fiction of much force. Thereafter her power, not 
of imagining terrors and mysteries, but of expressing them in 
coherent form, ceased. Charlotte Bront4 (1816-65) stamped 
the ideal with the perfect likeness of reality. “ Jane Eyre ” 
( 1847 ) seized the popular fancy at once. Her sister Emily’s 
strong-minded and intense “Wuthering Heights” and Anne’s 
noticeable “ Agnes Q-rey ” appeared at the close of the same 
year. The three sisters— daughters of a poor eccentric Irish- 
horn curate of Haworth — were all consumptive, Emily died 

1848, Anne 1849, Charlotte struggled on — writing “Shirley,” 

1849, “Vilette,” 1853, marrying June, 1854, and dying 
3 1st March, 1855. Her first novel, “ The Professor,” was 
posthumously issued. Elizabeth 0. Stromkin (Mrs. Gaskell) 
produced in “ Mary Barton ” a faithful, painful, but intensely 
interesting picture of the industrial classes in manufacturing 
Manchester in the bad times, when political agitation and 
strikes wrought themselves into the very souls of “ the factory 
hands.” The Crabbe-like realism of this narrative and of 
“The Moorland Cottage” (1850), “Euth” (1853), and the 
coHection of stories entitled “Crawford,” was maintained in 
her best representation of the characters and habits of the 
operatives in industrial centres, “North and South” (1865), 
while her “Life of Charlotte BrontI” (1867) revealed a 
romance in real life of which the truth was stranger than 
fiction. Everybody knows the charm of Dinah Muloch (Mrs, 
Oraik’s) finely-toned and well- told tales, and Margaret Wilson’s 
(Mrs. Oliphant’s) fertility in fiction of a graceful, simple, and 
truthful kind. The well-constructed stories of Miss Yonge 
are happily conceived and carefully composed; Miss Ann 
Manning’s modem antiques are wonderful studies; Elizabeth 
Missing Sewell’s novels, ballads, and historiettes interest and 
instruct; while Anne Caldwell’s (Mrs. Marsh’s) works of 
fiction are ripe in thought and rich in incident, worthy from 
their structure to be held as standard novels. 

George Eliot was the pseudonym of Marian Evans — 
Mrs. J. W. Cross (1819-80). She was at an early age a 
ripe scholar. Hebrew, Latin, Greek, French, German, 
and Italian were familiar to her, and music was less an 
accomplishment than a joy. In 1846 she translated the 
“ Lehen Jesu ” of Strauss, and in 1863 Feuerbach’s “ Wesen 
des Christenthums.” She edited The Westminster Remew 
and wrote for Blackwoois Magazine her “Scenes from Cleri- 
cal Life.” By “Adam Bede ” (1859) she was made famous. 
The simplicity and quiet of English village ways and manners 
had never before been so distinctly and sweetly told. “ The 
Mill on the Floss ” (1860) was more passionate and subtle in 
its narration of the fate of the Tullivers. “ Silas Marner, 
the Weaver of Eaveloe” (1861), whose whole life is reiu- 
vigorated by the foundling child Effie, is a fine form of moral 
fiction. “ Eomola ” (1863) is a splendid study of Italian 
history, “Felix Holt, the Eadicai” (1866) realizes the 
times of political agitation, like Charles Kingsley’s “ Alton 
Locke” (1850) and Thomas Cooper’s “Autobiography” (1872). 
“ Middlemarch ” (1872) contains a gallery of provincial por- 
traits of singular lifelikeness grouped around the heroine 
Dorothea Brooke. “Daniel Deronda” (1876) brings out 
the peculiarities of Jewish training and nationality with force 
and skill. As a novelist she realizes Wordsworth’s lines — 

The common growth of mother earth 

Suffices me — her tears, her mirth, 

Her humblest mirth and tears.” 

But as a poet she won a high place by her “ Spanish Gipsy ” 
(1868), in which she invests a tale of fate with interest, 
thought, and beauty, and “ Jubal and other Poems ” (1876). 
Her essays and other writings are all of weight and worth. 

What a product of thirty-fi.ve years’ labour are the prose 
“Works of Sir Walter Scott!” and in their innumerable edi- 
tions what an immense amount of interest have they excited 
in the hearts of men 1 Freshness of thought, animation of 
style, plot- perplexities, scenic panoramas, healthy genial 
humour, and a gallery of portraits filling up th0 uhagination 


and securing the interests of the intellect, commend him as a 
benefactor to all those who like to feel the throb of emotional 
life thrilling their hearts. “ Waverley ” (1814) makes vividly 
present to us Highland feudalism, the military valour 
and the singular incidents of “ the Forty- five,” and the 
scenery of Scotland, in which Captain Edward Waverley 
passed the adventure-filled intervals between his refusal by 
Flora MHvor and his acceptance by Eose Bradwardine. 
“ Guy Mannering ” (1815) peoples the south-west of Scotland 
not only with Me^ Merrilees and the Derncleugh gypsies and 
smugglers, but with the robust and hilarious Dandle Din- 
mont, the shrewd and witty lawyer Pleydell, and the gatiGhe 
but lovable “ prodigious ” pedant Dominie Sampson, and gives 
the touching history of the Bertrams of Ellangowan. “The 
Antiquary,” “The Black Dwarf,” and “Old Mortality” ail 
appeared in 1816. The first brings the scenery round an 
eastern sea-port clearly before the eye, and represents the 
life of Scotland in the last quarter of the eighteenth century. 
Jonathan Oldbuck and Edie Ochiltree, and the Mucklebackit 
family of Musselcrag, are unforgetable. The second idealizes 
the misshapen bmshmaker, David Eitchie of Manor Water 
i into the “cannie” Elshender, “the recluse,” “wise wight” of 
I Mucklestane Moor, alias Sir Edward Manley, In the third 
I the author photographs Eobert Paterson, a wandering anti- 
quarian mason of Closeburn, and gives a rather harshly 
drawn delineation of the Covenant times, against the accuracy 
of which Dr. Thomas M^Crie recorded a protest in 1817. 
“ Rob Eoy” (1817), though an ill- woven and defective story, 
sketches the Highland scenery of the Macgregor country with 
great attractiveness, and by dint of the stirring interest of start 
and strife, the comicalities of the adventures of Bailie Nicol 
Jarvie, the troubles of the Osbaldistones, and the Jacobinism 
of Diana Vernon, fascinates the reader in despite of criticism. 
The pathos and interest shed upon the family of David Deans, 
cowfeeder, Edinburgh, the Laird of Dumbiedykes, Reuben 
Butler, Madge Wildfire and her mother in “The Heart 
of Midlothian” (1818) have seldom been surpassed, and the 
episode of the Porteous Mob is finely treated. “ The Bride 
of Lammermoor,” with its fine fatalistic unity of plot and 
action, tempered by the exquisite foolish fidelity of the 
butler of Eavenswood; “ The Legend of Montrose,” brief and 
imperfect as a story, but enlivened by the courage, conceit, 
coarseness, cleverness, and self-seeking of Dugaid Dalgetty 
of Drumthwacket; and “ Ivanhoe,” with its masterly manage- 
ment of mixed materials — belong to 1819. This triumph of 
constructive skill seems as if at the close of the tournament 
it had reached a climax, but he leads us upwards to the 
storming of Torquilstone, beyond that to the deliverance of 
Rebecca by Sir Wilfrid, knight of Ivanhoe, the disinherited 
son of Cedric of Eotherwood; and when he weds Eowena 
we are compelled to follow with interest the love-lorn Jewess 
and her father, Isaac of York, as they leave England to seek 
the balm of bruised hearts — forgetfulness. Passing sud- 

denly from the period of Richard Coeur-de-Lion to the times 
of the unfortunate Mary of Scotland and the regency of 
Moray, in 1820 Scott produced “ The Monastery,” with its 
sequel “The Abbot,” in which Mary appears so queenly. 
Sir Percie Shafton reproduces Elizabethan Euphuism, and 
Edward Glendinning, though in high and holy office duly in- 
tent and devout, forgets not his youthful days in Giendearg, 
nor the beloved Lady Mary of Avenel, while Christie of the 
Glinthill and Mysie Hopper, the miller’s daughter, furnish 
matter for contrast. Having succeeded in his portraiture of 
Mary, he next gives in “Kenilworth” (1821) a companion 
picture of Elizabeth and her times. The use made of the 
ballad of Curnnor Hall and the “ History of the Dudleys ” 
is excellent, and the vigour, variety, and splendour of the 
tale are surprisingly kept up. “The Pirate” (1822) rushes 
over the sea to the northern isles, and gratifies the reader 
with the strange incidents that happen and the singular 
superstitions harboured in these distant districts. In “ The 
Fortunes of Nigel” he, during the same year, brought Mary’s 
son and Elizabeth’s successor upon the stage, while he em- 
balmed ha literature the greatest educational benefactor of 
Edinburgh, George Heriot, in his Jingling Geordie. Tluee 
novels are due to 1823 — “Peveril of the Peak,” wMdi, 
though long and heavy, contains many excellent things re- 
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I girding Charles' II’s time well put, notwithstanding his mak- 
ing his Puritans rather dull and the Catholic Countess of 
Derby a Huguenot; ‘‘Quintin Durward ” all astir with the 
mephistopheiic misdoings of Louis XI of France and his in- 
I trigues against Charles the Bold of Burgundy in the France 

' of the fifteenth century, inwrought with the love adventures 

of the member of the Royal Scottish Archers from whom the 
; story takes its name; and the slight domestic novel, “St. 
Eonan’s Well,” which gives us the inimitable Meg Bods of 
Cleikum Inn, the old East Indian Peregrine Touchwood, 
Captain Hector MacTurk, and the Rev. Josiah Cargill, with 
a sketch of Spa-life in the olden days. “ Eedgauntiet” (1824) 
includes several autobiographic items, reproduces the Jacobite 
times, and supplies the humorous yet pathetic story of that 
hero of a “gangen plea,” Peter Peebles. “The Betrothed,” 
founded on Welsh tradition, and “ The Talisman,” an artistic 
eastern tale, are elaborately finished and charming. As the 
harbinger of wreck and woe (1826) dawned, commercial ruin 
came upon Scott and found him resolute. “ Woodstock” ap- 
peared; “ The Life of Rapoieon,” published 1827, was written; 

“ The Chronicles of the Canongate,” “ The Two Brovers ” 
“The Higiiiarid Widow,” and “The Surgeon’s Baughter” came 
out the same year ; “ The Fair Maid of Perth ” (Kate Glover), 

5 1828; “ Anne of Geierstein ” and “ The Maiden of the Mist,” 

1 1829. “ Count Robert of Paris the chief hero of which is 

I Hereward, the Yarangian, and “Castle Bangerous,” thrice 
taken between 1306“ 7, were produced in 1831, and then 
death wamingly “ touched his teeming brain ” with paralysis. 
The end came 21st September, 1832. 

I Benjamin Bisraeli, Lord Beaconsfield (1804-1881), son of 

Isaac Bisraeli, critic and antiquary, in 1826 gained reputa- 
tion by Vivian Gray,” which he heightened by many other 
novels — “ The Y oung Buke ” (1831 ), “ Contarini Fleming ” 
(1832), “ llroy ” (1833), “ Henrietta Temple ” and “ Yenetia ” 
(1837), “Coningsby” (1844), “Sybil” U^45), “Tancred” 
(1847), “ Lothaii' ” (1871). In his “ Letters of Runnymede ” 
(1835) he turned to politics, and subsequently became the 
moving spirit of “ Y'oung England,” the educator and leader 
of the Conservative party, and prime minister of England. 
He was astute, brave, skilful, and adroit, possessed great 
rhetorical power and intellectual readiness, so that in politics, 
even more than in letters, he attained a singular pre-eminence, 
s Edward Bulwer, Lord Lytton (1805-73), left no pathway 

I to fame untrodden, and achieved success in all. As an orator 
his range of knowledge and experience gave him great power, 
and as a politician his place was marked as influential — as 
I even his “ Crisis” (1834) shows and his colonial secretaryship 

* proved. His translation of “ Schiller’s Poems and Ballads ” 

: (1844) and “ The Odes of Horace” (1869) are both masterly. 

I The satiric touches of “New Timon” (1847) and “St. 

I Stephen’s ” (1860) vie with Bryden and Pope. The Lost 

I Tales of Miletus ” have the very tone of Greek poems. His 

1 essays, “ Caxtoniana,” &c., are thoughtful, pleasant, and 

variedly wise. On the stage “ The Lady of Lyons,” “ Riche- 
I lieu,” “Money,” &c., have won plaudits from the choicest 
I audiences. Between “Ishraael” (1820), “Falkland” (sup- 
! pressed), “ O’Neil ” and “ Pelham ” (1827), and “ The Coming 
? Race” (1871), “The Parisians,” and “Kenelm CMIiingiey” 
(1873), “Pausanias the Spartan” (1876), thirty novels sped 
from his pen. Their names are familiar in men’s mouths 
; as household words. Of his (prize) poem, “Sculpture ” (1825), 

his “ Weeds and Wild Flowers ” (1826), and his epic, “ King 
' Arthur” (1848) — only excelled in poetic wealth by Tenny- 

son’s “Idylls”— the merit is high. So much ability and 
fertility, ambition so vast and success so varied, have seldom 
been seen. Perhaps his versatility made his ambition “ o’er- 
leap itself.” If he has failed to attain the guerdon of a 
I modern Milton he has gained the loftiest place among the 
I literary men of a notable age. Lord Lytton’s heir has 

I achieved a real poetic fame in “ Clytemnestra ” (1855), 

“Chronicles and Characters” (1868), “Orval, the Fool of 
I Time ” (1869), “ Lucile ” (1860), &c. “ The Life of Lord 

I Lytton,” as well as other writings, are held in high respect. 

I Charles Bickens (1812-70), with few of the advantages 

of birth or culture, but with the pith of a powerful will, rose 
from the ranks of lowly life to the position of a peer among 
the people. Experience wrote upon a sensitive mind, many 
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of the secrets of human life, and the photography of genius 
has reproduced for 'us many of these .strange' 'stories. . Has,’ 

“ Sketches by Boz ” (1836) and his (unfinished) “ Mystery of 
Edwin Brood” (1870) stand at the extremes of his career, 
and between these “an infinite deal ” of inimitable work has 
been' done. Somewliat exaggerated and ' overwrought ■ to 
eccentricity much is ; but brilliant facetiousness and splendid 
moral effects are combined in his melodramatic fictions. He 
created Little Nell and Bavid Gopperfieid, Sam, Weller 
and Mrs Gamp, Pickwick, Micawber, and Squeers, Bombey 
and Chuzzlewitt; he enriched Christmas time with ex- 
quisite stories, filled an “Old Curiosity Shop” (1840) 
with wonder, shrouded “ Bleak House ” (1853) with interest, 
made “Hard Times” (1854) enjoyable, satisfied us With 
“Great Expectations,” and made “Little Borrit” (1857) 

“ Our Mutual Friend,” besides bringing us “ American 
Notes for General Circulation ” (1842) and “ Pictures from 
Italy” (1846). Bickens possesises power alike over mirth and 
tears; he wins the heart and cheers the mind. 

I William Makepeace Thackeray (1811-63), later in gaining 
his laurels tlian Lytton or Bickens, probably surpassed both 
in reserved power. Intellectually he caught the infection 
of the Goethean irony in Weimar, and personally felt the 
irony of fate in the fortunes and misfortunes of Ms career. 
Notwithstanding his indubitable genius, wit, originality, and 
worth, it was only in “Vanity Pair” (1846-48) that he found 
the key to fame. “Pendennis” (1850) is “a round, un- 
varnished ” tale of the common life of an ordinary English 
gentleman and those who serve and surround him — seen 
from the inside. “The Newcomes” (1855) introduce “a 
most respectable family” — in whose character, condition, 
and doings not a few flaws are exhibited, and yet their story 
charms, while it disenchants. “ Esmond ” (1852) realizes 
the age of Queen Anne with an artistic skill in which every 
line tells and excites regret that the history of her reign was 
not, as he intended, written by its author. It was exceed- 
ingly unfortunate that the critics ran Bickens and Thackeray 
as rivals — the work of both was injured by their intentional 
avoidance of any common ground or incidents. He, like 
Bickens, died, leaving “Benis Buval” unfinished. His 
“ Four Georges ” (1860), “ English Humourists ” (1851), &c., 
are vivid and telling, and all his work is finished with 
careful study of effects. His (.laughter, Anne Isabella (Mrs 
Ritchie), exerts her father’s craft skilfully, and in “Old 
Kensington ” (1872), “ Story of Elizabeth ” (1863), “ Miss 
Angel” (1875), “Village on the Cliff” (1866), and several 
other works has given evidence of fine narrative power. 

Charles Lever (1806-72) stands, “ like some tail cliff,” high 
ahead of surrounding Irish novelists. John Banini (18(X>-42) 
was poet and painter, as well as delineator of “ The O'Hara 
Family” (1825-26), “ The Croppy” (1828), “ The Smuggler” 
(1831), &c., in which he exhibits the criminal, revengeful, 
passionate character of his countrymen witfi tragic intensity. 
William Carleton (1798-1862) gave grapiiic touches to the 
“Traits and Stories of the Irish Peasantry” (1830), dramatic 
individuality to “ Fardarougha the Miser ” (1839), “Valentine 
M‘Glutchy” (1845), “Willy Reilly” (1860), and in “The 
Black Prophet” (1847), “ The Tithe Proctor ” (1849), “ The 
Evil Eye ” (I860), told graver tales of suffering, vicissitude, 
and sorrow. Gerald Griflin (1803 40) is the prose Burns of 
Ireland — his genius irxadiates every region of the Irish heart. 

“ Holland-Tide ” (1827) is subtly true, “ The Collegians ” en- 
thralling, and his different vsiiorter tales reveal the stinshin® 
and shade of home and iieart. T, Orofton Croker (1798-1854), 
in “Fairy Legends” (1825) and “ i^egends of the Lakes” 
(1828), has brightened “the land of the west” with fancy. 

“ My Village ” and “ Barney Mahoney ” are aglow with love 
and humour, while the Irish Munchausen “Baniel O’Rourke” 
(1828) excites side-shaking laughter, Samuel Lover (1797- 
1868) is droll and merry in “ Handy Andy” (1832). He 
imparts oily grace to “Rory O’More” (1837), and he is 
vigorous and various in “Irish Sketches” (1837), and in “Le- 
gends and Stories ” (1834). The “ mlilu, all atremble twixt 
a smile and a tear,” the intense home-love of the Celtic srpirit, 
and the darker underlife possible in Erin’s pretty scenes, are 
aU exhibited in his stories axM songs. Lever’s larger experi- 
ence and wider range of thought brought greater variety and 
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Imparted keener zest to Ms literary products. The unflagging 
spirit, the Tenturesome dash, the constant movement, and the 
rollick and froHc of “ Harry Lorrequer ” (1837) “ Charles 
O’Malley” (1841), ^^Tom Burke of Ours” (1844), and ‘‘Jack 
Hinton” (1842) are inimitable. Ho one can settle in a 
phrase the varying characteristics of “ The Dodd Family,” 

“ Uevonport Dunn,” “ Luttrel of Arran,” “ The Bramleighs 
of Bishop’s FoUy,” “ The O’Donohue,” &c., but all can feel 
the full flowing vitality of the author’s racy run of wit and 
invention. Everybody knows how 0. P. E. James (1801-60) 
brought his heroes “ pricking over the plain,” or befogged in 
some vale, or belayed by some accident in an inn, to the num- 
ber of “ seventy times seven,” from his “Richelieu” (1829) 
and “Darnley” (1830), till “Fate ”(1851) and “Old Do- 
minion ” (1856) closed the series. Yet to these he added 
almost as many historical and biographical works. “De 
rOrme” (1839) “Morley Ernstein” (1842), “Gowrie” (1847), 
“Agnes Sorel” (1853) deserve reading. Captain Marryat 
(1772-1848), author of “Midshipman Easy” (1836), “ Peter 
Simple” (1837), “Jacob Faithful” (1839), and “Poor Jack” 
(1840), exhibits the frolics, fun, and fancy of seafaring fiction. 
His daughter, Florence Marryat (Mrs. Rose-Church), has 
issued “ A Harvest of Wild Oats,” “ Open Sesame,” ‘‘ Yero- 
nique,” and many other novels of talent and takingness. 

Of Scotch novelists, after Scott comes pawkie John Galt 
(1779-1839) with his “Ayrshire Legatees ” and “ Annals of 
the Parish” (1821), “The Provost” (1822), “The Spaewife” 
“Ringan Gilhaise,” and twenty other novels marked by 
humour and truth, quaint phrase and clever dialogue, de- 
scriptive skill and striking incident. Andrew Picken (1788- 
1833) in “ The Dominie’s Legacy ” (1830), “ The Sectarian ” 
(1828), “ Mary Ogilvie,” “ The Black Watch ” (posthumous), 
and many tales and stories, holds equal rank with Galt. Dr. 
D. M. Moir (1798-1851), beloved for his sweet and soothing 
poetry, imparts unforgetable interest to the “ Life of Mansie 
Waugh” (1828). Dr. R. MacNish, “the modern Pytha- 
gorean” (1802-37), dashed off some singular and clever 
“Tales and Sketches.” J, G. Lockhart, Scott’s son-in-law 
(1794-1854), in “Valerius” (1821), “Adam Blair” (1822), 

“ Matthew Wald ” and “ Reginald Dalton ” (1824), illus- 
trated Roman, Scotch, and university characters and doings. 
Michael Scott (1789-1835) was only known after his death 
to be the author of the famous sea stories “ Tom Cringle’s 
Log” and “The Cruise of the Midge.” Captain Thomas 
Hamilton (1789-1842), brother of Sir William Hamilton, 
the most famous of the metaphysical thinkers of Scotland, 
kept the secret of his “ Cyiil Thornton” (1827) almost as 
well. Alexander Smith, poet and essayist (1830-67), tried 
with some success a “ prentice hand ” at fiction in “ Alfred 
Hagart’s Household ” — containing many autobiographic 
touches. Leitch Ritchie (1801- 65) enlarged the reputation 
he had gained by “ Schinderhannes ” (1848) and “ The Game 
of Life” (1851), by his “ Magician ” (1853) and Wearyfoot 
Common ” (1855), &c. James Hannay (1827-73), in “ Hearts 
are Trumps ” (1849), “ Singleton Fontenoy ” (1850), and 
“ Eustace Conyers ” (1855;', kept up the Scottish character 
for sagacity, humour, grip, and adventure. J. G. White- 
Melviile brings out Roman life vividly in “ The Gladiators ” 
(1863); in “ The Queen’s Maries ” (1864), “ The White Rose,” 
and “ Market Harborough ” (1861) he is boldly realistic. 

snOTlON III. — MOUEllJS’ PKOSE WRITEES AXE THE PROGRESS 
OP POPULAR LITERATURE. 

Of many other forms in wliich thought has been enshrined 
— ^but with a purpose reaching beyond the mere enshrinement 
of it — ^much might be said but cannot. The drama is becom- 
ing more scenic and sensational than the adumbration of life 
in poetic forms — Dr. Westland Marston ; Douglas Wm. J errold, 
the greatest wit of modern times; Tom Taylor; Charles 
Reade — distinguished also as a novelist; John Oxenford, 
T, W. Robertson, Dion Boucicault, A, Halliday [Dufl], 
1830-77, and W. G. Wills have added to the stage’s force. 
History has been revivified by the learned and thoughtful 
George Grote, dithyrambic Carlyle, erudite Macaulay, judi- 
cious Hallam, dignified Thirlwall, empassioned Proude, specu- 
lative Buckle, philosophic Lecky, painstaking Knight, &c. 
James Mill, the radical historian of India, and Sir Archibald 


Alison, the Conservative narrator of the changes in Europe, 
Molesworth, Freeman, M‘Carthy, &c., are also among those 
who reveal the past. Masson’s “ Milton ” is most truly en- 
titled to regard as a history of the early Stuarts of England. 
In science and philosophy, Sir Wm. Hamilton, J. S. Mill 
Herbert Spencer, J. H. Stirling, W. Whewell, G. H. Lewes’ 
Hugh Miller, Sir John Herschel, F. D. Maurice, H. L. Mansel’ 
Henry Calderwood, Sir David Brewster, Mrs. Mary Somer- 
ville, Miss Frances Cobbe, Darwin, Tyndall, Huxley, and 
Bain are all worthy of remembrance. Of prose writers pos- 
sessing special literary claim and charm we must name 
Thomas De Quincy, the protagonist of the popular; Ruskin, 
the rhetorican; Matthew Arnold, the critic; Henry Taylor’ 
the talented; Arthur Helps, the sage; Br. Smiles, the pleas- 
ant encourager of self-help; Gilfillan, the gorgeous; and Be 
Morgan, the multiplex. But embarrassment besets every 
attempt to enumerate all those who as benefactors to man- 
kind have sown broadcast, in good books, living thought in 
loving words. 

The fresh interest in the common relations and experiences 
of existence, and the additional importance attached to indi 
viduality resulting from the development of society, soon made 
themselves felt in literature, which is the voice of life. The 
passion of the revolution rushing into Byronic poetry, the 
higher ideal of humanity suggested by the advocates of cul- 
tured civilization set to song in Shelley’s sweet but mistaken 
imaginings, the quickened sense of the beautiful realized in 
Keat’s verse, the steady glow of the “ Pleasures of Memory,” 
and the buoyant expectancy of “ better things to come ” ex- 
pressed in the “ Pleasures of Hope,” alike gave currency to 
the idea that social life was “ standing on the top of golden 
hours.” By the popular literature of our own era, the 
thoughtful, the earnest, the wise and the witty, the student 
of the past, the observer of the present, and the inspirers of 
the future, have all been brought into relation, and the prac- 
tical diffusion of thought made visible “has made ours an era 
when joy of one is joy of tens of millions.” What a quick- 
ening of intellectual power has been the result. 

Early in the century Sidney Smith, wit, philosopher, and 
Christian teacher; Henry Brougham, the versatile kaleido- 
scope of all thought— except that which was poetic and trans- 
cendant; and Francis Jeffrey, in whose residence the in- 
cident occurred, resolved to commence The Edinburgh 
Review. On 10th October, 1802, the venture issued from 
the press. Unlike its predecessor of 1755-56, tliis was a 
success, and in it the ablest writers and the most virile and 
competent critics long continued to lead its readers in the 
paths of Liberal thought. After seven years’ occupancy of 
the field, The ^arterly Review was instituted, 1809, to 
leven literature with Conservative opinion and influence. 
An antiquarian literary organ appeared, 1820-26 and 1828, 
as The Retrospective Review. In 1824 the C6t4 Gaucim 
of Liberalism set up the Radical Westniinster Review^ and 
the philosophic Radicals balanced this in 1834 with The 
London Review ^ which, though conducted by J. S. Mill, was 
ultimately absorbed by Colonel Peronnet Thompson’s more 
robust and demonstrative organ. Since then The British 
Quarterly and The North British Quarterly, The Foreign 
Quarterly, and many others have appeared and disappeared. 
Thereafter there arose the magazine era — giving perennial 
life to that which had been only sporadic when Blackwood, 
1817, took the field, and Tait mH Eraser, The New Monthly, 
The Dublin University, Bentley's Miscellany, and a multi- 
tudinous progeny which no man can fully number, much 
less fitly describe. In 1802 Rees^ Cyclopedia, forty-five 
volumes, followed that of Dr. Ephraim Chambers. The 
Encyclopedia Britannica, begun in 1771, entered upon a 
fourth edition in 1806, and has admirably renewed its youth 
in a ninth edition. Dr. Brewster’s Edinburgh Encylopedia 
(1808-30), The Ehhcyclopmdia Metropolitana (planned by 
Coleridge, 1815), The London Encyclopedia, The Penny 
Cyclop^ia, which reappeared as The English Cyclopedia, 
and forms the basis of the excellently condensed and much 
improved recent reissue of The National Encyclopedia, and 
many other similar works, have become treasures of intellec- 
tual research, eriulition, and information. To look at such 
works and compare them with the earliest encyclopedic 
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work England produced— the “Liber de ¥lta aut Moribus 
pbilosophorum poetarumque Yeterum/’ by Walter Burley 
(1275-1337), which was published in 1473, and went through 
twelve editions before the fifteenth century expired, besides 
being translated into German and Italian — would do more 
than a hundred-paged disquisition to show the power of the 
popularization of knowledge. This is the idea which domi- 
nates the nineteenth century. The desire to humanize society 
by literature — cheap, trustworthy, apt, and compact— grows. 

Many attempts were made to meet the wants of the know- 
ledge-seeking classes, and at length, in 1826, the aim, as was the 
habit in those days, took form in the Society for the Diffusion 
of Useful Knowledge, which was incorporated by royal charter 
in 1832. Its objects were to supply books capable of assisting 
the people in self-culture, and the reduction of the price of 
books generally. Among the works issued or encouraged by 
it were The Library of Useful Knowledge,” 360 parts, The 
Journal of Education, ten volumes, The Penny Magazine, 
nine volumes, “ The Library of Entertaining Knowledge,” 
the “Working Man’s Companion,” &g. The Christian 
Knowledge Society, stimulated by the suecess of these efforts, 
produced The Saturday Magazine, and commenced an ex- 
cellent series of popular works on literature, biography, 
science, and specially prepared fiction, at moderate cost. 
Constables Miscellany, Lardner’s Cabinet Cyclopaedia, and 
Murray’s Family Library rapidly introduced cheap, good, and 
varied works into the market. The trade, thus practically 
taught the value of the business-extension attainable through 
cheapness, speedily followed with several editions of the best 
writers. John Johnstone in The Schoolmaster — subse- 
quently merged in Tait^s Magazine; W. <& R. Chambers, in 
their still famous Journal, as well as in their “ Information 
for the People,” Cyclopaedia of English Literature, Popu- 
lar Library, &c. ; Tomlin’s “ Self-educator,” Cassell’s “ Work- 
ing Man’s Friend,” Sharpe’s London Magazine, Hogg’s In- 
structor, Howitt’s Journal, and a perfect host of other aids 
to popular education and literary culture, were speedily (and 
are still being) produced to suit men’s varying wants and 
tastes, and to enable all to gratify the eagerness with which 
in this age 

“ We search out dead men’s words and the works of dead men’s hands.” 

Ho national Union for the advancement of knowledge, 
the promotion of literature, the encouragement of science, the 
development of art, the culture of industry, the study of his- 
tory, the refinement of manners, the elevation of social life, 
the ennobling of individual life, and the general diffusion of 
humanizing influences, is possible in a state so systematically 
carried on in the interests of individualism as Great Britain 
is; but the quickening power of the intellect of all classes is 
a certain indication that, in the future as in the past, the 
leadership of men shall be wielded by those who possess and 
exercise cultured thought, and that the national destinies 
must depend on the intelligence of the discerning many, who 
have learned from the great, the good, and the wise the 
riches manifold of those books which have been written by the 
world’s chief minds— the thinkers of the race. 


EXAMIHATIOHS. 

THEIB PUBPOSE AND AIMS— HOW TO PBEPABB POB AN'I> 

TO STJCOEEB AT.THEM. . 

The duty — we shall not say task — of self-improvement is 
one in which many are engaged. They have become aware 
of the value of study as a means both of forming and in- 
forming the mind. Loyal and well-conditioned intellects 
feel the stir of an ambition to know and a desire to learn. 
A large, and, as we believe, an increasing class of such 
persons, eager for the possession of knowledge, and willing 
to labour assiduously in the acquisition of it, are using such 
means as are at their disposal for training, moulding, en- 
larging, and ennobling their natures. But many — making 
strenuous efforts, with the ardour which might be expected 
from those who enter voluntarily upon such a course of self- 
culture — are unable to find or to command the advantages 
of direct oral instruction of the kind they want, at the time, 


in the manner, at a cost, and in circumstances suited to their, 
several necessities. 8uch students, having an , aptitude ' for 
patient toil and quiet endeavour, find it difficult to determine, 
among the innumerable cross-roads, and by-patliS' of know- 
ledge, which to adopt as that which sliai! be, to them .at once 
stimulant, disciplinal, and practically beiieli,cial Seeking a 
course of mental exertion capable of resulting . in training, 
and in useful knowledge, and conscious in some way that 
not alone what is known, but' also the mode by which it has 
become known, and the power which has been imparted to 
the knowing faculties in ■ the process, constitutes education.,, 
these indomitable spirits are very often compelled .to rely' 
on their own determined energy of mind, or the chance 
accident of the range of books within their reach, and , the 
aid or advice to which they can have access, for their attain- 
ments and progress. Pleasant as they feel the mental 
delight of a discursive ranging through many provinces of 
science or letters to be, it does not commend itself to them 
as satisfactory. They know that while, by a desultory course 
of reading, they may be acquainted with much, they may yet 
he really informed on little; for these miscellaneous acquisi- 
tions want the unity and method of a prescribed and syste- 
matic course of training, and fail in the dis(jiplina! effect of 
definitely regulated educative study— study, that Is, wliich 
forms and develops the mental faculties and accustoms tlie 
intellect to grasp, retain, and apply knowledge. Every real 
student aims at the acquisition of might of mind as well as 
the possession of accurate, extensive, and varied knowledge. 
The trained intellect which organizes all it knows or learns 
by the constructive power of well-ordered association is uni- 
versally recognized as truly educated. Accurate knowledge 
is not gained by committing to memory trim and slim little 
statements of scientific fact or of philosophic theory, carefully 
conned from text-books of more or less value, but by the 
actual absorption into the mind of tlie thoughts or facts 
intended to he conveyed through tlie words used. Extensive 
knowledge is not rightly estimated by the me,re multiplicity 
of things known, but by the mastery of them possessed, and 
the ready and certain associations by wliicli one recalls-— 
in any requisite order or sequence — the whole information 
laid up in the mind. Yariecl knowledge is not properly 
gauged by the numerical mass of the items with which 
acquaintance has been gained, but by the distinct and 
different topics of thought capable of being brought under 
the review of the mind whenever required, all co-operatively 
linked together by the fine living associations of a full, active, 
and energetic intellect. However resourceful therefore the 
self-educator may be in Ms mode of prosecuting 'tliose studies 
for which he has a taste, or for which the peculiarities of his 
position have given Mm inducement or facilities, he ofttimes 
feels the need of some means^ — as Dr. Axiiold used to say— 

“ of making distinct to him his knowledge and his ignorance.” 
Even in the most ardent enthusiast after self-improvement, 
whose studies are carried on in isolation, diffidence tends to 
grow. ' He is conscious of defective means of securing correct- 
ness of apprehension and thoroughness of comprelicnsion. 
He fears that he may have fallen into mistakes of metliod or 
of authorities on whom to rely. Suspicion haunts his mind 
that the results he has attained, or fancies he has readied, 
are either not entirely satisfactory or may not be fouiul to 
be (as he supposes them) new. These difficulties temi to 
depress the mind, and take a large discount from the joy fie 
feels in effort and the gratification he experiences in gaining 
power over books, thoughts, and things. 

In these circumstances it is not to be wondered at that he 
should desire some effective sequel and supplement to Ms 
course of study — some meams of at once testing and attesting 
ids acquirements, of ascertaining and registering the resnits 
of his efforts. Such tests of profi<;iency are now very widely 
offered to those who are animated by a desire for self- 
improving studies by several examining bodie'S. All wBo 
are aware of the value of education, and of the mental 
industry and energy called forth in tlie acquisition of know- 
ledge, admit the advantages of adequate and trustworthy 
examination as a stimulant to and a test of studies properly 
pursued. It is only when the learner prepares and studies 
merely for the purpose of passing an examination, instead 
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of placing the whole strain of his intellectual efibrt on the | 
acquisition of the knowledge implied in the studies on which 
the examination is to be held, that he inverts the order of 
things and depraves study into grind and cram. Working 
upon a subject is quite a different matter from “working up 
for an examination,” and undergoing drill to get through one. 

In the former case the student’s attention is given to the 
acquisition of real and substantial knowledge for its own 
sake, and he engages in the pursuit of it with that spontaneity 
which is the characteristic of true mental activity; but in 
the other the aim is success in pass or class, distinction, 
honour, or advantage, rather than the gratification of a 
genuine aspiration to know a subject, and to have it holding 
a clear space in the vision of the mind. In the one the sub- 
ject is the direct object of the mind, and success in the 
. examination a subsequent and indirect one; in the other, the 
success occupies the direct field of the desires, and an accurate 
knowledge of a subject is regarded as only the main means 
of securing that. It is one thing to learn a special subject 
and to be questioned on it, that confidence may be had in the 
knowledge professed as knowledge possessed; it is another 
and a different thing to learn how to undergo a series of 
questions on a particular subject, with a fair likelihood of 
securing a pass on having undergone trial in any special de- 
partment of knowledge with success. The aim is different, 
and the educative power is quite distinct. 

Students who have given their best attention to such 
branches of knowledge as are included in the pretty wide 
series of “The Home Teacher,” have had the opportunity 
of making a choice of subjects suited to a considerable 
variety of tastes and capacities. These have been presented 
in a form specially suited to those who aim at self-culture 
and are bent on understanding what they learn. By arrange- 
ment of matter, order of exposition, clearness of statement, 
and careful endeavours to place every topic under the student’s 
eye in such a way as not only to convey knowledge but de- 
velop faculty, its contents have been made disciplinal and 
instructive; while, by articulate organization of parts and 
classification of statements, each subject has been exhibited 
in a methodical manner, ^nd therefore in such a form as best 
favours true study and thorough examination. The more 
accurately explicit each statement is made, and the more 
natural and logical the associations by which part is linked 
to part, the more readily may it be acquired and reviewed, 
and consequently it is more easily studied in itself and pre- 
pared for examination. Everyone who engages, in whole or 
in part, in the series of studies placed before him in this 
book may be sure that he has a well-defined and carefully 
planned curriculum before him, and may depend upon it that 
— if he has devoted his attention with singleness of view to 
what it contains on any subject— he cannot fail to benefit 
by his exertions. So far as it goes it supplies a systematic 
course of initiatory studies containing quite enough, as a 
general rule, to provide the student with as much knowledge 
as is required in by far the greater proportion of non-pro- 
fessional examinations, and with a very considerable amount 
of that which is required in a number of preliminary pro- 
fessional ones. The book not only indicates but leads a 
good way along all the main highways of knowledge, and 
supplies such details of information in all the departments — 
selected for their interest, usefulness, and educational im- 
portance — as is sufficient to serve anybody who possesses 
himself of the facts to hold due place as a well-informed 
person. 

Carlyle has indicated his belief that the university of the 
future will be a library of well-chosen books. In this one 
book the aim has been to supply a condensed library of self- 
culture — a book which, without any derogation to the value 
of oral teaching, may bring into the home some of those 
higher influences upon mind which secondary school studies 
and a university curriculum supply. These have been pro- 
duced in a form likely to stimulate the mind to a liking for 
such studies, and to incline and enable it to grapple with and 
conquer the difficulties they present. Its special treatises 
are so combined as not only to be each complete in themselves, 
but all to form a general well-adjusted culture for men and 
women of all ranks and classes, , 


The old ideal of university life attached great importancie 
to residence and the co-operative contact of mind with mind 
under such circumstances. But the idea that examination 
should be the heart and life of its system has never been 
forgotten. The university has laid such stress on examination, 
and has taken such pains to make it not only a powerful 
stimulus to study, but a certified criterion of progress, that 
examination overshadows culture, and so regulates not only the 
manner and the matter of study that the examiner is supreme 
over the teacher, and the professoriate is overruled by the 
examining statutes. So much had this become the case that 
men began to reason that if examination is the supreme end 
of college culture, a man may prepare himself how and where 
he will— if he submits himself to this crucial test, nothing 
more need be required of him. On this ground the London 
University was instituted in 1837 as an examining body, em- 
powered to test the proficiency of those who presented them- 
selves at its examinations, and to certify—by the conferring 
of degrees in arts, laws, science, medicine, and music on those 
whom it deems qualified — the possession of a certain ex- 
plicitly stated amount of knowledge in those subjects. Ten 
years later, in a very suggestive pamphlet, the Kev. James 
Booth, D.C.L., propounded his scheme of holding examinations 
periodically in every part of the country, and the issuing of duly 
signed certificates of success in certain grades, which should 
form a condition of eligibility for employment. His sugges- 
tion has not been carried out in all its fulness; but, in 1855, 
on the recommendation of a commission, it was adopted, in a 
modified form, in the Oivil Service. By an Order in Council, 
Civil Service Commissioners were appointed to examine into 
and certify as to the qualifications of young men nominated 
to junior situations in the public service. These examinations 
have now been arranged in three classes— •(!) qualifying ex- 
aminations, in which a minimum of marks, sufiicient to show 
that they possess a fair acquaintance with the subjects pre- 
scribed, must be gained by the candidates; (2) limited com- 
petitive examinations, in which the candidates nominated as 
competitors are subjected to examination, and gain, generally 
according to their success, their choice in turn of the vacancies 
competed for; and (3) open competitions, in which at speci- 
fied times and places, duly announced, subject to being found 
suitable in respect to age, health, and moral character, as 
many applicants as choose may sit for examination at any 
pre-arranged centre (having previously filled in a form of 
particulars and paid a fee), and those who acquit themselves 
best receive the appointments then open for competition. 

A general view of the branches open to competition, of 
those restricted by nomination, and of those regarding 
which specific exception has been made, together with in- 
formation as to age, character, qualification, subjects and 
times of examinations, &c,, may be had in a “ Table of 
Rules and Regulations ” respecting the Home Civil Service, 
the Civil Service of India, the Army, &c., published under 
the authority of the Civil Service Commission, which may be 
obtained, at Is. 6d.^ on application at their office, Cannon 
Row, Westminster. Full regulations regarding all “ open 
competitions ” are promptly furnished, post free, on applica- 
tion (inclosing name, address, &c.) to the Secretary, Civil 
Service Commission, London, S.W. 

The Science and Art Department of the Committee of 
Council on Education provide “royal exhibitions” at the 
School of Mines and the Royal College of Science, value £^0 
per annum, tenable for three years, determined by open com- 
petition annually in May. It also promotes local efibrt to 
provide science and art studies in provincial places, and fur- 
nishes the means of testing the success of the same by its own 
staff of inspectors and examiners. Its grants in aid are dis- 
tributed according to the results of the examinations they 
institute and supervise. The Society of Arts conducts exami- 
nations in English, arithmetic, book-keeping, geography, short- 
hand, French, O-erman, music, &c., in various towns in the 
United Kingdom, for success in which certificates and priMS— - 
including the Albert prize of twenty-five guineas — are given. 
Sir Joseph Whitworth also founded a number of scholarships 
for the promotion of mechanical and engineering industries, 
open to all, in sound health, under twenty-two years of age, 
tenable for three years by persons who have spent not less; 
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chan six consecutive months in each of three consecutive years, 1 
and has attained sufficient skill in handicraft at the vice and j 
lathe or (it may be) the forge and bench. They are granted 
under the supervision of the Science and Art Department, as 
are the royal exhibitions. In Trinity College, Dublin, and 
in the New University, Ireland, the degrees of B.A., M.A., 
LL.B., LL.D., &c., may be gained by passing certain examina- 
tions without residence — in the former at the University, and 
in the latter at certain local centres. The universities of Scot- 
land have a considerable number of exhibitions and bursaries 
attainable (under certain conditions) by competitive examina- 
tion. St, David’s College, Lampeter, can confer the degrees 
of B.A. and B.D. The Archbishop of Canterbury is entitled 
to confer the Lambeth degree of M.A. — ^the examination for 
which is lield in December— but the fee chargeable (£26 and 
a stamp duty of £30 = £65) makes it rather expensive. The 
College of Preceptors confers the degrees of Associate, Licen- 
tiate, and Fellow upon teachers of either sex, after examina- 
tion, and grants certificates as guarantees of good general 
education at stated examinations in London and the provinces. 
The example set by this chartered body has been followed 
by the institution of the local examinations” of Oxford 
and Cambridge, for junior students under sixteen and senior 
students under eighteen. These are held in local and colonial 
centres, and are open alike to lads and young women. To the 
successful among the latter, certificates conferring the title 
A.A., i.e. Associate in Arts, are given. The Scottish univer- 
sities have also a scheme for local examinations in operation 
by success at which, for women the title L.A., i.e. Licentiate 
in Arts, can be acquired. The degrees of the London Uni- 
versity are available for women as well as men. Cambridge 
promotes the *Miigher education of women” by instituting 
examinations and granting certificates under a syndicate by 
which the general scheme is managed. The Association for 
the Promotion of the Higher Education of Y/omen has estab- 
lished many exhibitions and prizes for the encouragement and 
reward of candidates, and several scholarships at Newnham 
Hall, G-irton College, &c., have been instituted in favour of 
successful competitors. The (as yet) unacknowledged privilege 
of being admitted (in an informal way) to the examinations 
for the degrees of the university have been arranged. Oxford 
has followed suit. The Royal Academy of Music provides, 
by local examination, for the testing and certification of 
musical culture, and encourages study of voice or instru- 
ment by several exhibitions, prizes, and honours. Trinity 
College, London, 1875, grants diplomas of Associate and 
Licentiate in Music, after examination in technical and 
theoretical knowledge at local centres in all parts of Great 
Britain. A considerable number of scholarships are available 
annually to students in theology, in Durham University; and 
many of the dissenting colleges, as the result of passing an 
examination in a promising way, undertake, in whole or in 
part, the expense of educating young men of good reputation 
and creditable acquirements. 

It may be advantageous to note that many merchants, 
ship brokers and owners, business men in several branches 
of trade, several large manufacturing concerns and railway 
offices, accept the certificates gained at local and other similar 
examinations as, so far, evidence of fitness for clerks, &c., in 
their service; and that in several ways they act as passports 
to positions where some scholarship and proof of intellectual 
capacity are required — e.g. apprenticeships under chartered 
accountants, architects, civil and mining engineers, publishers, 
printers, booksellers, and in the higher descriptions of mer- 
cantile and industrial pursuits. 

So far as regards professional pursuits preliminary exami- 
nations are required prior to entrance on any of them. In 
law, the solicitor requires to undergo an entrance examination 
in general knowledge — fixed by the Incorporated Law Society, | 
and held in Chancery Hall, London, or in local centres — ser- 1 
vice, under articles, during five years, an intermediate and a 
final examination; and every candidate for the bar must eithp , 
produce evidence of having passed a public examination in 
some university in the British dominions, or undergo a pre- 
liminary qualifying examination equivalent, on the average, 
to such a test. In the medical jtrofession, a preliminary ex- 
amination in geneial education must be undergone before com- 


! mencing more specific studies. This also applies to general 
I medical practitioners, apothecaries, chemists, dentists, veteri- 
nary surgeons, <&c.— although the Universities of Durham 
and of St, Andrews possess the right to grant an M.D. degree 
to medical men whose personal position and experience are 
such as, in the estimation of the senatus, entitle him to con- 
sideration, if he has been in practice for fifteen years, and can 
satisfy them as to his professional knowledge. The fees for 
such degrees, however, are not only heavy, but require to bear 
a costly stamp duty. 

It is impossible to supply in any condensed reliable form 
an authentic account of the regulations, conditions, modes of 
application, and persons to whom application may be made, 
in regard to the several examinations thus brought under the 
reader’s notice. The conditions are considerably varied, and 
are in some cases variable from year to year. Both the terms 
and forms of admission to their privileges or advantages 
are nearly as different as their aims, objects, purposes, limits, 
requirements, fees, &c. The regulations are sometimes 
exceedingly minute, running through sections, subsections, 
and notes on these; and at others vague and indefinite, not 
only as to entry, but as to work. As a general rale informa- 
tion, in the form of printed regulations, is readily given or for- 
warded to applicants by special officials, though in regard to 
several general notices are given periodically or otlierwise 
in the newspapers or otlier specific channels of information. 
This is the case, for example, with all the Civil Service ex- 
aminations in which the competition is open, but in the 
others the suitable parties are reached by diferent means. 

As regards the Civil Service, owing to the commission 
on the Playfair reorganization scheme, 1886, variations may 
occur at any time on receiving the sanction of Parliaiiicnt: 
the most recent notices are those ordy 0 !j which reliaiice 
can be placed. As to the other examinations noted, infor- 
mation may generally he gained from a calendar, syllabus, 
prospectus, liandbook, &c., issued by some officially recognized 
authority; and in reference to these also the remark holds 
good that only the most recent should be depended on as 
authentic. It is better to bo uninformed than misinfornied 
on such matters. While therefore we enumerate the possible 
examinations to which access may be had, we cannot usefully 
supply notes of the conditions, regulations, ternis, 

“ A new departure ” is now in course of development for 
the extension of university education by lectures, classes, &c,, 
held in different centres, and affording certain facilities for 
receiving collegiate instruction, authorized certification of 
proficiency, and special opportunities of universal relationship, 
Tliese, while they bring the living voice and infiuence of duly 
qualified teachers into communication with the taught, do 
not abolish but rather intensify the need for book-study, and 
the preparation made possible to the student, in private, by 
practically encyclopaedic elementary treatises arranged as in 
“The Home Teacher” for self-instruction. Every student 
who can should accept gladly the opportunity afforded by 
this university extension scheme; hut even when more fully 
developed than it can be yet for several years, there must be 
many who will require to use such books as this as an aid to 
their toil in self-improvement. Many such will no doubt 
find their place at one or other of those centres of examina- 
tion the existence of which we have registered, and acquire 
their certification of, if not reward for, the results of their 
studious home endeavours. Not a few, however, from difti- 
cttlties of one sort or another, may need to labour assiduously 
in the acquisition of tlie knowledge which such a book m 
this contains, without having the opportunity of subjecting 
their knowledge to qualitative or <|iiantitative test. By such 
the joy of intellectual activity or the felt possession of know- 
ledge may well be esteemed as “ mi exceeding great reward.” 
To them a regulated plan of self-examination may he com- 
mended by the reproduction, at stated times, of condensed 
menioriter epitomes of the several clmpters, and a diligent 
recom|>arison of these transcripts from memory with the 
original matter. A method of self-test such as this^ may 
readily be pursued, and is certain to be beneficial in its 
results. But it is certaiii that those who carefully and con- 
scientiously master with thoroughness the matter of this 
book, whether subjected to specific examination or not, must 
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feel the value of the intellectual improvement gained, and 
cannot fail in the intercourse of life, however restricted, to 
prove themselves the possessors of that true knowledge which 
not only is hut gives power. 

It may, however, to some, increase the utility of this book 
if we supply a few hints on preparation for examinations. 
The acquisition of knowledge implies that what we acquire is, 
(1) understood, (2) remembered, and (3) able to be reproduced 
in an applied form. The material of knowledge may be 
regarded as permanent, the forms in which it requires to be 
applied or employed are variable. Accurate knowledge once 
acquired is always, therefore, a possession, and stands us in 
stead under every trial. Every means which may simplify 
and facilitate exact knowledge is valuable ; but the indispen- 
sable thing is positive possession of precise knowledge, held 
with a firm mental grasp. Thereafter comes the need for 
using it readily, and managing it in all ways to good pur- 
pose. This is greatly aided by learning to run over in 
review the principles and facts of what we know in various 
forms and arrangements, by training the mind to cool and 
deliberate consideration, so that a habit of concentrating the 
whole attention on any one point may be pretty well attained. 
The easiest and quickest ways of doing things are not of 
course to be neglected or despised; but a well-understood 
way is always the safest. Some things, as historical dates, 
geographical names and facts, tables of numbers, chemical 
data, scientific formulae, and the like, must be stored up 
in the memory, and kept ever bright and fresh for use 
therein. Neat forms of expression, working, and arrange- 
ment deserve much care, and practice in these, as in other 
things, helps greatly to make the student perfect in 
their use. Make everything vivid and clear in the mind, 
and never be content to think you know. Revise and 
make sure. Analyze all operations; be certain of the real 
principles, trace every operation step by step, and accustom 
yourself to mature the matter and define the arrangement. 
In every examination consider carefully and deliberately 
the entire questions asked in any paper or on each subject 
before beginning to answer or work any; mark off those 
which can be quickly and easily disposed of—jot these 
down and get them off the mind; then turn the entire 
force of thought upon any question which presents apparent 
difficulty, or is likely to demand longer time or more deliberate 
care. Write legibly, number answers distinctly, work neatly, 
arrange carefully, avoid saying anything superfluous, and be 
slow but sure, rather than dashing and vague. 

The purposes and uses of examinations may differ, but 
they may be classified as — (1) providing effective stimulus to 
effort and progress, (2) securing appropriate tests of attain- 
ments in knowledge, (3) affording means of recording and 
certifying competency and success, and (4) regulating the 
distribution of rewards — such as prizes, scholarships, exhibi- 
tions, degrees, place, promotion, &c. Rightly arranged ex- 
amination should make certain — (1) the rejection of incom- 
petent persons by settling a minimum of knowledge, falling 
below which no one can be recognized as fit to pass; (2) 
the classification of all persons examined and passed in the 
due order of their merit in regard to proficiency in the branches 
of knowledge under review; (3) the subordination of the 
persons examined, and who do pass in the lists, communicating 
the issue solely by the results of examination, and without 
application of any other principle for determining superiority, 
equality, or inferiority ; (4) the thorough and acknowledged 
competency of the examiners ; (5) the genuine impartiality 
of the examining body, re^rded not only as a moral but a 
legal obligation ; (6) the adequacy, uniformity, and fairness 
of the questions asked or exercises given ; and (7) the self- 
sameness of the tests applied in the decision of the relative 
merits of the papers, replies, work, &c., given in for adjudica- 
tion, These are the ideal conditions of trustworthily con- 


ducted examinations, and in each case as many of them 
as possible should be combined and realized, whether the 
examination is honorary, voluntary, or compulsory. 

Examinations may be made useful (1) in giving a definite 
aim to study — if by due preliminary intimation the course to 
be pursued and the matter to be acquired have been explicitly 
pointed out. Half of the intellectual difficulty of any study 
consists in fixing the mind on a distinct subject and resolving 
to go on steadily in the mastery of it. When a prescribed 
path and a specific aim are presented to us indecision should 
be impossible, and fickleness of purpose out of place. They 
may (2) improve methods of study — by giving a clear idea 
of what actually requires to be done, keeping the object to 
be aimed at constantly before the mind, and inducing us to 
proceed carefully step by step from our present position or 
gain along the direct pathway of intellectual progress. They 
may likewise lead (3) to increased diligence in study— by fixing 
not only the amount of knowledge to be gained, but also the 
time that should be taken in its acquisition. We get thus 
two measurable things for help and guidance in our efforts. 
Knowing what is to be accomplished we can brace up our 
energies to the task, and having before us the limit of time, 
we have good ground for avoiding shortcomings, careless- 
ness, or yielding to self-indulgences. Examinations may (4) 
greatly tend to increase exactness in our acquisitions. We 
may assure ourselves that definite answers or explicit work 
will be required of us in all examinable subjects. The pointed, 
precise, distinct, adequate, and yet concise reply; the correct; 
well-arranged, and rightly performed exercise — these are the 
delight of examiners. Hesitancy, haziness, or vagueness sel- 
dom, if ever, deceive anyone who knows his subject thoroughly. 
Sketchiness, indefiniteness, half -knowledge, either in phrase 
or form, betray themselves at once. Orderly, exact, and 
unmistakable statement ought to be aimed at by every 
examinee as it is expected by every examiner. Exact know- 
ledge — of the kind possible in each subject of study — is alone 
lilcely to result in success in rightly conducted examinations; 
just as it is exact knowledge alone which is valuable as an 
acquisition of the mind. It may also be maintained that 
examinations properly organized, and conducted under genu- 
ine safeguards, might (5) do much for the general advantage 
of society in making study attractive and honourable, and in 
improving the general average of thought, interest, conversa- 
tion, and aspiration throughout the land. Individuality is 
energetic, yet the drill of society is too often of such a nature 
as to reduce to a dead level of similarity all who move in it. 
The duty of being agreeable implies that no topics, except 
those of the most obvious nature and which can be handled 
extemporaneously, should be introduced in social converse, 
that any interest requiring higher than usual thought or 
knowledge is to be kept in the background, and that thoughts 
of inconvenient depth or difficulty should not be obtruded on 
those who should not be presumed to care for them or to be 
qualified to consider them. But if a general system of ex- 
aminations heightened and widened our interest in know- 
ledge, and gave certification of our power to deal with certain 
of its departments, the general possibilities of social inter- 
course would be extended and elevated, and a higher tone, 
on the whole, would gradually prevail. An infinitely varied 
play and interplay of talk would be acceptable to those who 
possessed knowledge, and those who only listened would do 
so with greater attention and benefit when they felt that 
those who spoke knew the topics upon which discourse was 
held. An additional attractiveness would thus be conferred 
on life, and conversation would attain freshness, vitality, and 
power by becoming a stimulant intellectual exercise. Nor 
would men and women be less entertaining and companion- 
able when friendship, besides being a “sweetener of life,” 
was also enriched by being made a medium for the transfer- 
ence of winsome wisdom from mind to mind. 
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and varying in breadth from 1 to 2 inches according to 
the iveight required. Its outer edge tliins off, so tluat, as it 
passes from the hand of the player towards the hob, it may 
sink and stick into the ground, if soft, where it fails. 

Formerly all ([uoits were made of iron ; but it was found 
that these became, by use, rough and ragged on the edges, 
and injured the fingers. Brass 
and steel are now used for mak- 
ing quoits, W'hich are much im- 
proved in their manufacture. Of 
whatever metal made, great care 
ought to be taken that after use 
they be thoroughly cleaned and 
dried, otherwise they too will rust 
and waste and be unpleasant to 
handle. Quoit players differ in 
opinion about the weight of quoits 
and tlie distances to be selected 
for the tiirow. Some prefer 
heavy quoits and short distances ; others, light quoits and 
long distances. The former is more favourable to the develop- i 
ment or display of strength; liie latter, of skill. The quoit is 
held between the thmiib aii<l the fingers, tiie forefinger being 
placed along the outer rim, while tiie other three lie below 
and siqjport it from beneath as assistants to the thumb. 
The quoit is pitched fiat with such calculated strength that 
it may be carried to or near the hob, and with such skill as 
may ensure precision of throw. It is generally found neces- 
sary to impart a rotary motion to the quoit by the aid of “a 
twirl of the wu'ist,’’ on tlie nicety of which good players pride 
themselves. The hob ought jjreferably to be of wood, gutta- 
percha, or cane ; iron injures the quoit edge, and makes tlie 
quoit start and cliange its lie. There should be ir hole in the 
top of it— through which a measuring string about 1-^- yards 
long, protected by a button or pin at one end, may be passed 
so as to see accurately wliicii quoit or quoits should be 
counted. 

If there are more than three players it is usual to form 
sides. When tliis is done, and the order of playing has been 
determined, the members of the side which is to play first 
assemble round the hob from winch the quoits are to be 
pitched, and the members of the other side gather round 
the other hob. Each player has two quoits — duly marked 
for recognition; each player on one side tiirows one quoit 
in turn towards the hob — endeavouring, if possible, to make 
it fall over the hob, or if that is not managed, to lie as near 
to it as may be, yet so that it shall stick in the soil, or 
at least make a distinct {Ie)it in it. Vihen ail on one side 
have thrown both quoits, the other side takes their place, 
and each pitches also in turn, as tiiey did, one quoit one 
after the other, and then they play up the other. The num- 
ber of gains is then counted — all those casts wiiich have i 
reached and lain nearer the hob than that of any one of the i 
opposing side being reckoned. The winning side then has 
the first throw which is now made to tiie other hob, and the 
play proceeds as before. Tins order of playing, counting, 
&c., is governed by rules drawm up by eminent quoiters, and 
usually accepted as the rules of the game. Tlie following 
iccimicai terms are used to designate the throws: — (1) Aringei' 
is one which hits the hob; when one side only makes a ringer, 
the success counts two; if a ringer is made by each side, 
neither is counted: they are quits. (2) A .^ticker is one which 
makes a distinct dent in tlie ground and lies wiiere it falls. 
(3) A detai quoit is one wliich is disallowed for any reason, 
and such quoits are removed from the ground before any 
other player throws. 

As a firm-footing is essential to a successful throw tho 
player should keep his body as steady as possible, measure 
the distance over which the quoit must be carried, estimate 
the weight of the quoit and the relative muscular force which 
will be requisite to carry it where and as desired-- making 
allowance for windage for or against its progress — and then, 
with his eye carefully fixed on the hob, let him play with 
will and skill 

Many quoiting clubs, and often different sets of players, 
have special rules of their own; but for general use we 
suggest the following set of rules, which probably may be 


found as satisfactory as any. They have been carefully 
revised from those in use by many of the best clubs, and are, 
in substance, recognized by the most competent players. 

Bulbs op the Game. 

1. The distance between the two hobs shall be [from 18 
to 22 yards'] as may be agreed on. 

2. Each player shall throw two quoits from each end, 

3. The order of playing shall be determined, by tosvsing or 
otherwise, before the commencement of the game, 

4. 1^0 player shall leave the end from which the quoits are 
being pitched until the last quoit has been thrown from that 
end, 

5. In a foursome game, two adversaries sliall remain at 
each end while the quoits are being pitched. 

6. Each party [whether playing one, two, or three on a 
side] shall determine among themselves, before the com- 
mencement of the game, what number of points is to consti- 
tute the game. 

7. All measurements shall be made by tlie string fastened 
into tlie top of the hoh, and no clay near any quoit shall he 
flattened, removed, or disturbed. 

8. In case of dispute as to distances, an arbitrator may be 
i called in — the arbitrator to be selected by the majority of 

those playing — and his decision shall he final 

9. Those quoits only sliali count whicli stid^ or make a 
distinct dent in the ground, in which they can be placed, and 
where they will stay wdien the lip of the dent is pressed 
down. The measurement is to be taken when the quoits have 
been admittedly so placed in their true dent. 

1 0. In ail cases— except those mentioned in liiile 9 — quoits 
that fail to stick, no matter what the cause, do not count. 

11. Tiie quoits that lie nearest to the liob count first ; but 
I when a ringer is nearest, that counts two. 

I 12. If each ()iayer (or party) throws a ringer, neither 
' scores anything. 

i 13. Each playei (or partj') counts one point towards the 
I game for each quoit that lies nearer the hob than any one of 
i tliose that have been pitched by the opposite side — whetiier 
one player or a party. 

14. The winner at each successive, end is entitled to the 
next first throw. 

15. All dead — t.e, di-sallowed — quoits should he renk'A'ed 
I from the ground before any player throws the next quoit. 

16. A sticher (.see Kale 9) is decided by drawing back the 
lip of the cut, if any, which a quoit has made in the ground. 


criAFTEH xnx. 

CYCLIXG. 

The sport of cycling is one which has arisen only within 
the last thirty years, ailhough mac, bines similar in some 
respects to the bicycle w'ere used considenil-iy earlier. In 
1808 there was introducetl in a form or bicycle called 
a “ hobby-horse,” eoi misting of two wiieeis in line, mounted 
in a wooden frame, astride which the rider sat, steering by 
the front wheel and properdiig the maclnne by pushing the 
ground with his feet. This machine he(.'ame very popular for 
a time both in France and England. About 1830 the first 
true bicycle was constructed by Kirkpatrick Macmillan of 
Penpont, Dumfriessldre, who fixed cranks to the axle of the 
! buck wlmcl, and connected these by im'ans of levers with 
stirrup-like pedals with to-and-fro mothui attached to tlie 
frame of the machine, tlie front wheel of which was used for 
steering. This was the first veritable retir-drlect^ but it 
seems to have attracted no attention at the time, ami it was 
not until 1807, when there was shown at the Paris Exhibition 
a bicycle of wood in wliich tho front wheel wa.s driven by 
cranks and pedals directly attached to its axle, that tlie 
public awoke to the fact that a now form of sport had 
appeared. This maciane, the invention of Pierre Lailmnont, 
speedily became popular in England and America, as well as 
in France, and the manufacture having been taken up in 
Coventry, the machine was rapidly improved by tiie efforts 
of successive inventors, wlio substituted a frame of light 
but strong steel tubing for that of wood, wheels of steel 
n 
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wire with metal rims and tyres of iiidia-rabber for wooden 
wheels tyred with iron, and adopted many ingenious methods 
of lessening friction in the bearings, and compensating the 
effects of wear upon them by re-adjustment. The size of the 
principal wheel was at one time enormously enlarged to 
increase the pace, and many other modifications took place 
which it is not necessary to follow in detail. 

The introduction of the safety ” bicycle in 1885, in 
which the rear wheel was used as the driving wheel, and its 
speed in relation to the pedals was regulated by a siuiple form 
of chain gearing, greatly increased the popularity of the two- 


wheeled machine, and the invention of pneumatic tyres by 
X B, Dunlop in 1888, made the pastime of cycling so much 
easier and more speedy, as well as comfortable, that the 
number of cyclists, by no means small even when difficulties 
were great, has since expanded year by year. The increas- 
ing interest taken by ladies in cycling has been greatly 
stimulated by these inventions, and an alteration in the 
shape of the frame of the bicycle has been devised which en- 
ables them to use it in ordinary dress. They have in con- 
sequence almost abandoned the tricycle, the smaller weight 
.of the narrower machine being a distinct advantage to them. 

The most, popular form of the modern cycle, the safety/’ 
is shown in fig. X. It consists of a light framework of steel 


tubing, A B 0 , to which the two wdieels are attached by 
means of the forks n, e, and e. The first of these carries 
the steering wheel, which is movable round an axis which 
passes through the centre of the tube b of the frame (called 
the head). This motion is governed by the handle-bar A, and 
is the means of steering the cycle. The rear or driving 
wheel is held between the ends of the two forks e and r, 
called respectively the lower and upper backstays, and can 
only be rotated on its axis in the plane of the machine 
frame. This wheel is impelled by the feet of the cyclist 
acting alternately on the pedals which are attaciied lo 
the ends of the short levers 
m rriy called cranks, fixed on 
each end of the crank-axle, 
which passes (at right angles 
to the plane of the diagram) 
through a short tube in the 
framing called the bracket; 
on this axle is also fixed the 
toothed chain- wheel and a 
similar but smaller toothed 
wheel 0 , called the hub chain- 
wheel, is fixed on the hub of 
the back wheel The two 
chain- wheels are connected 
by an endless chain, sliown 
in the figure, the teeth of 
the wheels passing through 
the links, so that one wheel 
cannot be turned without 
also moving the other. Thus 
when the wdieei n is turned 
by the pedals it draws the 
chain over the wheel o and 
causes it to revolve, thereby 
moving the driving wheel 
which is secured in the same 
axis. The number of turns 
which this wheel will make 
for each complete revolution 
of the pedals depends on 
the relative sizes of the chain- 
wheels n and o. Thus if w 
contains twice the number 
of teeth that o does, it is 
obvious that o and the driv- 
ing wheel will revolve twice 
for each revolution of w. 
The bicycle wheels consist 
of the metallic rims r r, con- 
nected by spokes of steel 
wire with the hub or central 
part, and on these rims are 
fixed the pneumatic tyres 
1 1, of india-rubber lined with 
a strong textile fabric, which 
can be inflated by inject- 
ing air with a force-pump 
through the valves The 
saddle is shown at the 
handle-bar at A, and the 
brake, by which pressure can 
be made on the tyre of the 
front wheel, at i. This brake 
is commonly lined with soft rubber, and is moved by a lever 
Jc pivoted on the handle-bar. A clamp I enables the brake 
rod to be lengthened or shortened when the handle-bar is 
raised or lowered. The mud-guards s s protect the rider from 
splashing by the wheels in wet weather. 

The form adapted for the use of ladies is shown in fig. 2. 
The upper tube of the frame a b is here shown to be 
depressed in the form of a curve to give room for tlie skirt. 
The chain and gear-wheels are covered by the gear-case o.o., 
and the rear wheel is guarded by a series of cords proceeding 
from the mud-guard to a point near the axle on each side. 
The other letters in the figure correspond with the descrip- 
tion above given. The shape of the ladies’ machine still varies a 
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iittlc in the productions of different makers. It has necessarily 
a weaker frame than that used by men, and should not be 
subjected to similar strains, either from the weight of a heavy 
rider or from riding over very uneven ground. 

Our subject naturally divides itself into three sections: 
(i) Learning to ride the bicycle ; (2) learning the uses of 
its various parts, and^ iio^v to keep them in order ; (3) the 
manage nieiit of tiie bicycle on the road. 

Bicycle racing has of late years become so thoroughly arti- 
ficial in its conditions that it does not come within the scope 
of the present work. 

In acquiring the use of tlie bicycle the beginneris first task 
is to learn to maintain the balance of the machine when in 
motion. The method is really very simple, and its sole diffi- 
culty arises from the need for unlearning most of what has 
previously been learned in the art of lialanciiig. In standing 
on one foot, walking, running, &c., we balance the body above 
the foot, wdiich is for the moment a fixed point, by moving 
tlie weight so as to keep it above the point of support. But 
the cycle is not a sufficiently fixed support to admit of this 
mode of balancing. It is constantly in motion, and it is, 
when being ridden, capable of being easily moved from side 
to side by means of the steerizig wheel and handles. The 
rider therefore sits as immovably as possible in the saddle, 
and when he feels any tendency to fall to one side he steers 
the bicycle so as to irmg the suggorting 'wheels under his 
weight. As soon as he has overcome the previously acquired 
tendency to move the body in order to maintain its balance, 
he finds the rest of his task comparatively easy, though of 
course there is much to learn in skilful pedalling, &c. 

It is best therefore to begin by making yourself 
familiar with the steering of the cycle. Tiiis can be done by 
standing on the left side, grasping both handles and walking 
alongside the machine at a smart pace, guiding it by means 
of the handles and steering wheel, until you can without 
difficulty make it pass in all directions among stones or other 
irregularly disposed obstacles without perceptibly slackening 
your pace. When this stage has been reached, it is best 
if possible to enlist the services of a friend or teacher to 
help you to learn balancing in the saddle. While he holds 
the machine you mount the saddle, which had better be 
placed for the nonce so low that you can touch the ground 
on either side with your toes. Grasping the handles with 
both hands, place your feet on the pedals with the ball of the 
great toe above the centre tube of each pedal, and while your 
friend grasps you by a belt, or holds the back of your saddle 
to aid your balance, you should propel the cycle slowly for- 
ward on a smooth and level road, by depressing first the one 
pedal and then the other. The pace should be slow to enable 
your helper to keep up with you on foot, and you must now 
put in practice your knowledge of steering by guiding the 
machine always towards that side to which you feel any 
tendency to fall, until the point of support is felt to be under 
your weight, when the steering wheel should be put straight. 
After a period of practice which varies greatly with the 
activity of the learner, this motion will become automatic and 
cease to give you any concern when riding. 

In eases where the learner cannot obtain the help of a friend 
or teacher, he must adopt a somewhat different method of 
learning the bicycle balance. Grasping the bandies with 
both hands, he should stand astride of the back wlieel as 
close behind the saddle as possible. Then placing the left 
foot on the step which projects from the left side of the hub, 
and resting his weight partly on it and partly on the handles, 
tlie machine should be urged forward by pressing^ the right 
foot backwards against the ground. If the path is level or 
very slightly downhill, one or two iiops will give^ sufficient 
speed. Then by straightening the left knee and increasing 
the pressure on the handles, the body should be lifted entirely 
from the ground, and remain supported partly by the step 
and partly by the handles. A good deal of the weight should 
be rested on the latter, which must at the same time bo 
manipulated so as to keep the front wheel always under your 
weight. When this has been thoroughly learned^it wiff be 
found that the balance can be maintained in this position 
mitil the machine comes almost to a stand. To dismount 
from the step, the right foot, which has been on the right 


side of the back wheel, should be swung Ijjickwanhs over the 
wheel and placed on the ground behind the hd’t foot, which 
can then be lifted from the step. This siiouid be practised 
only when the machine is going slowly. To pievetu sli|i|(ing 
of the left foot on the step it is well to wear shoes wilii thin 
and ffexible soles, or still better with iiidia-rubher soles. 

After the power of balancing has been acquired, the 
learner may proceed to get into the saddle as follows: — 
Standing on the step as above described, he walches until 
the right pedal lias reached the highest point in its revolutiom 
Tlie right or disengaged foot is tlieii traced iii>on it, and as it 
descends part of the w'eight of the l.ody is transferred from 
the left foot to the right. This will increa>e the pace of the 
cycle, wdiile the rider is gently lotvered into the saddle as the 
p>edal continues its descent. As soon as it has reached its 
lowest point, it is known that the left peilal must be at its 
highest. The left foot can then be removed from the step and 
placed upon the left pedal Thereafter the propulsion of the 
machine is continued by pres.sing alternately on the pedals 
with that part of the foot which contains tlie bail of the 
great toe, and the balance is maintained as previously 
described. This is the most general method of mounting, 
but it sometimes happens when riding in streets, &c., that 
there is not sufficient space for it, or that tin? bicycle is con- 
structed without a step. It i.s therefore useful to be able to 
mount it from the ground. To do this llie rider should stand 
on the left side of the machine, grasping both handles, and 
move it forward until the right [axial is about one-fourth of 
its semi-revolution in front of its liighest position. The 
machine being inclined a little to the left, tlie right leg 
should be swung over the back of the saddle, and the right 
foot placed upon the pedal. By pressing the toe of the left 
foot on the ground, the cycle can now be raised to a vertical 
position. As soon as tiiis is reached the weight of the body 
is transferred to the right foot, with a .steady pressure, and 
without sudden strain or jerk. This starts tlie bicycle, and as 
soon as the the right pedal has reached its lowest position the 
left foot can be placed on its pedal, then at the toji of its 
circle, and the motion of the bicycle is maintained. This 
mount is adopted by ladies, except tliat they step over the 
frame of tlie cycle in front of the saddle to reach the riglit 
pedal After proficiency has been attained in mounting from 
the left side, the same method ought to be practised from the 
right, as it is often convenient to be able to mount from 
either side. 

Dismounting is generally effected by reversal of the above 
motions. When the speed of the cycle has been sufficiently 
reduced and the left pedal lias just reached its lowest position, 
the rider, resting part of his weight on the liandles and lean- 
ing a little to the left, should stand on tlie pedal as it rises, 
while he swings the right leg smartly over the back of the 
saddle, and place.s the right foot on the ground behind the 
left. If this is not done smartly, or if the cycle is travelling 
too fast, the left foot may be carried by the pedal over the 
top of its circuit, which is apt to cau.se a fall, but when the 
speed is not too great the act of rising on the left pedal brings 
the machine to a stand. Another method is to place the left 
foot on the step and rise upon it, the rest of the dismount 
being as above described. A beginner, however, incurs home 
risk of putting his foot among the spokes of tlie back wbeel, 
and thus causing an accident, so this mode of dismounting is 
better adapted for the ox}>ert. It is also possible to dis- 
mount by bringing the cycle very nearly to a stand, and 
then leaning over to the left and placing the left foot tlirecily 
on the ground. 

The next stage is to learn the art of turning, which is done 
by inclining the body slightly towards the centre of the turn- 
ing circle, and at the same time turning the steering wlieel 
in the direction you wish to take. It will he found that the 
change in its course effectually prevents the cycle from failing 
iinvards as might perha[>s liave been extiected. The exact 
amount of inclination of the boily required depends on the 
speed at which the cycle is travelling, and is only leannffi by 
practice, but it is useful to observe that the front wiiecd is so 
hung that it turns to any side towards wliich the cycle is 
inclined, so tliat very little effort is required of the hands. 
Too sharp a turn should not be attempted at first, but with 
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practice the movement will become very easy. The beginner 
should not attempt it on a wet road surface, as there is 
greater risk of slipping. 

As soon as the cyclist has become tolerably proficient in 
mounting and dismounting, be should raise his saddle to a 
more comfortable position. This will vary to a certain extent 
with the individual rider, but the ordinary rule is to place the 
pealc of the saddle from two to four inches behind a vertical 
line drawn through the crank bracket, and at such a height 
that the cyclist can place his heel on the pedal when at its 
greatest distance from the saddle. When the ball of the 
great toe is placed upon the pedal it can be followed through 
its whole circuit without entirely straightening the knee- 
joint, which conduces to smoothness of action. The height of 
the saddle is varied by sliding the saddle pin in the tube a o, 
fig. 1. It is held in position by tightening the clip y. 

It is important for the comfort of the cyclist that the height 
of the handle-bar should be so adjusted that the handles can 
be grasped with ease, and without assuming a strained or un- 
natural attitude. If he prefers to sit in an upright position, 
the iiandles may be placed slightly above the level of the saddle, 
the exact height of course depending on the length of the 
rider’s arms and the horizontal distance between the saddle and 
handle-bar. The bar may be raised or lowered by loosening 
the screw which holds the clip at the top of the steering head 
(^, fig. 1), and after adjustment this screw must be tightened 
again. The handle-bar should be fixed at right angles to the 
steering wheel. If the machine has a brake — and no beginner 
should use a machine unprovided with one — it is necessary 
also to slacken the screw I where the upper part of the brake- 
rod telescopes into the lower. This enables the rod to be 
lengthened or shortened as desired. It should again be 
tightened as soon as the adjustment is complete, and care 
should be taken that the brake can be brought with sufficient 
force against the tyre of the wheel by grasping the lever. 

The art of pedalling to the greatest advantage is much 
more slowly acquired than that of balancing, and usually in- 
volves months of practice. At first the cyclist is content to 
press down each pedal in turn with his foot. As the crank 
travels in a circle, this pressure is effective for rather less 



than one-half of its revolution, as is the case ^nth the con- 
necting rod of a locomotive engine. But the human limb 
possesses a power irC the ankle-joint of applying pressure 
through a considerably greater part of the crank’s revolution, 
and of correspondingly increasing the efficiency of the cyclist’s 
strength as a motive power. To effect this it is necessary to 
practise the art of following the rising pedal from about the 
middle of its rise with the toe, by bending the ankle up- 
wards. This makes it unnecessary to raise the knee quite so 
high as would otherwise be done, and places the foot when near 
the top^ of the revolution in the position shown in Ho. 1, % 
3. It is now possible to begin the effective stroke by pushing 
the pedal forward, and it will be found that the foot ,wiU not 
slip so long as the toe is properly raxsedfi ; As the pedal con- 
tinues its course the ankle-joint is unbent,, and .|he, foot. 


assumes the horizontal position shown in Ho. 2, which is 
most effective for the downward thrust. Finally, as the 
bottom of the stroke is approached, the toe is depressed, as 
seen in Ho. 3, the knee being still slightly bent, and in this 
position the foot is able to draw the pedal backwards over 
its lowest position. This is perhaps the most difficult part of 
the stroke, as there is a tendency, by resting the foot on the 
pedal, to retard its rise and thus throw more work on the 
other foot, which is engaged in depressing the opposite pedal 
This tendency should be carefully watclied and corrected by 
the learner. It is necessary in practice to keep a sii^uht 
pressure on the rising pedal in order to retain the foot in its 
proper position, but it should be the cyclist’s aim gracluaHy 
to reduce this to a minimum. By assiduous and careful 
practice, at a speed not too great to allow the entire motion 
of the foot to be watched and controlled, these actions ulti- 
mately become automatic, and are carried out without con- 
scious attention on the part of the cyclist, who will then find 
his mastery of his machine greatly increased,and the difficulty 
at first experienced in ascending inclines, or travelling against 
the wind, correspondingly diminished. 

We have said that no beginner should use a machine un- 
provided with a brake. The skilled cyclist has less need of 
this contrivance, because he governs the speed of his machine 
largely by back-pedalling,” which is the act of retarding the 
revolution of the pedals by pressing on them in turn as they 
rise. At first this action seems to produce but little effect, but 
continued practice will enable the cyclist to place almost his 
entire weight on the rising pedal, dexterously shifting it from 
one to another as they rise in turn. The retarding effect will 
then be found sufficient on all but the steepest inclines. 
For touring purposes, however, when the cyclist is not 
thoroughly acquainted with the roads he may have to tra- 
verse, the brake is almost a necessity, though it may only be 
used in an emergency. 

As the cyclist becomes accustomed to his mount he will 
find the various motions, which at first required care and 
attention, become more and more unconscious. In turning, 
for instance, the mere act of facing in the direction he wishes 
to take will appear sufficient to direct the course of the 
cycle. In passing over rough ground .he will instinctively 
rise on bis pedals or distribute his weight by leaning forward 
on the handle-bar when necessary, so that neither w'heel is 
exposed to undue concussion, and by nursing iiis mount in 
this way he will avoid breakages, and so materially lengthen 
its “ life.” 

He should now be able to exercise his judgment in selecting 
a bicycle for his own use. This is practically impossible 
until the preliminary difficulties have been overcome, and the 
cyclist who purcha.ses his mount at an earlier stage is obliged 
to rely on the advice of a more experienced friend. In 
selecting a machine the height of the seat-tube from crank- 
bracket to saddle-lug should be so proportioned to the rider’s 
leg- reach that only a small portion of the saddle-pin requires 
to be drawn out of the tube to place the saddle in a comfort- 
able position. Hext the total wmght of the machine has to 
be considered. This depends to a certain extent on the 
weight of the rider, and to a still greater extent on the work 
it is intended for. If intended for general use, touring, &c., 
in all weathers, it should be equipped with an efficient biake 
— preferably of the plunger type, and supplied witli a pad or 
pads of soft ]'ubber where it comes iii contact with the wheel — 
fixed mud-guards to protect the rider and machine, and a 
gear-case to cover tlie ciiain and gear wheels. Tins con- 
, trivance not only increases the ease of propulsion, by pro- 
1 tecting these parts from the action of mud and dust, but by 
reducing wear and tear, and making possible more effective 
lubrication of the working parts, it extends the ‘Mife” of the 
machine. A machine so equipped for a rider of average 
weight usually weighs upwards of 30 lbs., the less costly 
machines being generally the heaviest. 

The question of gearing is one which sometimes perplexes 
beginners, because it is by no means clearly expressed in the 
technical language commonly used. When a machine is 
said to be “geared to” 60 or 66 inches, what is meant is 
that it will travel as far for one complete revolution of the 
as one , of the old type of ungeared bicycles having 
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a driving wheel of 60 or 65 inches diameter. The phrase is 
therefore a survival from a past stage in the evolution of the 
bicycle. The rule for calculating the gearing of a modern 
bicycle is as MIowb -.---M ultiply the diameter of the driving 
■ivheel in inches by the number of teeth in the foremost gear- 
wheel, and divide the product dy the number of teeth in the 
had' gear-wheel. For example, if the driving-wheel mea- 
sures 28" in diameter, the gear-wheel on crank-axle has 22 

teeth, and that on the rear hub has 9, then ^^^-^=68- 

and the machine is said to be geared to 68| inches. 

In selecting the gear of a machine, it is"* desirable to bear 
in mind that the amount of work done in propelling a bicycle 
one mile at a given speed, and under identical conditions, is 
the same whether the gearing is high or low. If high, a 
smaller number of strokes is necessary to cover the distance, 
but these must be more forcible ; if low, less force is required’ 
but a greater number of strokes must be taken. 

It is therefore necessary to consider, in this connection, the 
age and activity of the rider, the pace at which he prefers to 
travel, and the nature of the roads over which this pace is to 
be maintained. Where the country is hilly, or the roads 
rough or muddy, a high pace cannot be long maintained 
without fatigue, consequently the pedalling with a moder- 
ately low gear will not bo so rapid as to affect the breathing 
or the heart’s action, and relief will be experienced by the 
reduced effort required for each stroke. Similarly with tlie 
young and active it will he found better to have a fairly rapid 
pedai action, rather than risk injurious strains by the heavy 
pushing required for a high gear. On the other hand, a less 
nimble but powerfully built rider, travelling on fairly level 
roads, will find it a distinct relief to reduce his speed of pedal- 
ling, wliile increasing the force of each stroke, by using a 
li gher gear. For touring, as the condition of roads and 
wwither cannot he foreseen, it is better that the gear should 
be well within the strength of the rider. 

The type of saddle selected will also depend on tlie weight 
and activity of the rider. A light saddle with little spring 
may suit the light and active, or those who habitually place 
a considerable portion of their weight on the pedals. Those 
who prefer to sit upright and rest mainly on the saddle will find 
tlie pattern in wdiich a leather seat, stretched on a metal frame, 
is supported by helical springs the most comfortable, pro- 
vided the springs are strong enough. For male riders, the 
saddle should be long, so that there may be no tendency to 
sit on the metal attachments, narrow in the peak to avoid 
interfering with the motion of the legs in pedalling, and 
sufficiently broad at the back to afford a comfortable support. 
The tension of the leather should be capable of being altered 
as required, by some simple means, and a good opening should 
be cut in the centre of the leather to prevent the formation 
of a longitudinal ridge. 

Two kinds of pedals are in general use, the rat-trap, in 
which the foot rests on two parallel serrated steel bars, wliich, 
if the sole of the shoe is sufficiently flexible, afford an excel- 
lent hold to the foot, and are generally adopted for light 
machines. In the other type these bars are replaced by 
india-rubber cushions, supported by steel pins, which pa.ss 
through them. Those more effectually intercept vibration, 
and are more comfortable for touring. The increased liability 
of the foot to slip can be largely obviated by the use of 
rubber soles to the shoes. 

Pneumatic tyres have entirely displaced the solid rubber- 
tyres previously used, in virtue of their^ much greater 
elasticity, and the consequently diminished vibration and in- 
creased ease in driving the bicycle. It is well to note, how- 
ever, that when in use they should always be sufficiently 
inflated to prevent the mere weight of the rider from materi- 
ally altering the shape of the tyre where it touches the 
ground. 

Those originally invented by Mr. J. B. Dunlop con- 
sisted of a single air-tube of rubber and canvas, surrounding 
the rim of each wheel, which conld be inflated by means of 
an air-pump through a valve projecting inward through the 
rira. It was found that these tyres were liable to puncture 
by thorns, <&c., and that repairs were somewhat difficult, and 
often were not durable. The tyre has therefore been divided 


into two portions, an elastic inner air tube, Inflated as before 
through a valve, and an inextensible outer cover made of 
a woven fabric covered with india-rubber, which is generally 
corrugated on the outer side to diminish the risk of slipping 
in mud. In varions makes of tvre this cover is secured to 
the rim of the wheel in different ways, but the principle of 
the invention consists in the fact that it is removable at will, 
so that the inner tube when injured can be repaired, and the 
patch effectually protected by replacing the outer covei*. 

In tyres of the Clincher type, the edges of the cover are 
turned outward, forming a ridge along each side. The edges 
of the rim of the wheel are turned inward to form a hook-iike 
projection round each side of the rim. After the inner air- 
tube has been placed in position, the ridges of the cover are 
made to engage with these hooks, and the inner tube is then 
inflated. The pressure of the tube against the inner surface 
of the cover effectually prevents it from slipping from its 
attachment. It is necessary to see that the cover is prn]ierly 
hooked to tlie rim all round before fully inilating the air- 
tube, as the latter might burst if unsupported at any point. 
Whenever the inner air-tnhe is emptied of air, the edges of 
the cover can he pinched together and tliciN-by freed from the 
rim. It can then be lifted off' and the inner tul>e thus 
exposed. 

In tyres of the Diinlop-Welcli pattern, each edge of the 
cover contains an endless wire a a, somewhat smaller in cir- 
cumference than the outer edges of the rim on whi<;h they fit. 
The centre of this rim (of which a section is given in fig. 4) 
contains a depression or groove b of considerably smaller cir- 



cumference than the edges, in which lies a stretched tape o 
covering the endsof thesjiokes. When theair-tuherrisinffated, 
this groove is entirely filled by it, and the wires^ are locdced 
by being forced against the edges of the rini. Wlien the air 
is withdrawn, however, one of the wires can lie pushed into 
the groove for one half of the circumference, whereby the 
other half of the wire is so slackemul that it can he drawn 
over the rim and the cover thus removed. The inflating valve 
must first he loosened from the rim and pushed inwanis. 

PunctiLTe Repair . — If a puncture has occurred, it is best to 
feel round the inner surface of the cover, as very often the 
thorn which caused it is still to he found there. This should 
of course be removed, but its position will indicate on what 
part of the air-tube tlie puncture is to be found. By stretch- 
ing the tube a little it will gencrallv be seen as a dark speck 
on the white surface. In that case the repair i.s very simple. 
By rubbing the tube with a piece of glass paper, the white 
coating around the puncture i- removed, and kSoiiic india- 
' rubber solution from one of the collapsihlc tubes supplied for 
the purpose is spread, not too thickly, around the puncture. 
A piece of patching-rubber is also covered with solution, and 
after the solution on both has become very nearly dry, the 
two coated surfaces are brought into contact and firmly 
pressed together, when they will adliere without difficulty. 
A little French chalk Is then rulibed over the outside of the 
patch to prevent adhesion to the cover, wliltdi can now be 
replaced by slipping the wire back over tht‘ rim, with due 
care not to pinch the air-tube in the jnxxicss. Ydien it has 
been ascertained that no part of the wire is resting on the 
air-tube and the valve is carefully re];)laced, the tube can be 
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inflated, and the tyre will be practically as sound as ever. 
In some cases, however, it by no means easy to find the 
position of a small puncture, and it may then be necessary to 
remove the wheel from the bicycle, take off the air-tube 
entirely, first removing the valve wdiich attaches it to the 
rim, and afterwards attaching this again to the tube. The 
tube should now be inflated, not very hard, but sufficiently 
to restore its circular shape, and passed foot by foot through 
some Clear water, each portion being pressed and stretched 
with the hands when under the water. The escape of air- 
bells will indicate the position of the puncture or punctures, 
which should be marked with pencil on the tube, and the 
latter well dried. The repair can then be carried out as 
above described. Attempts have recently been made to 
diminish the trouble caused by puncture, by the introduc- 
tion into the inner tube of a viscous solution, sometimes 
produced by dissolving sugar to a thick syrup, which being 
forced by the air into the smallest punctures, is found to 
make them air-tight. 

Another variety of pneumatic tyre, the Fleuss, dispenses 
with an inner tube entirely. This tyre consists of a cover a, 
fig. 5, which is locked to a hooked rim r r, by means of 

Fig. 5. 



projections as in the case of the Oiincher above described. 
But the space between tlie two edges of the cover is bridged 
by a tongue b of soft rubber, which is attached to one edge 
of the tyre and overlaps the other internally, the joint being 
made air-tight by the application of soft soap. In this way 
the tyre itself becomes a tube, and can be inflated through 
the valve in the usual 'way, the pressure of the air locking 
the external ridges into the rim. If punctured it is readily 
detached, and a patch can be placed on the inner side, where 
the pressure of the air on re-inflation tends to keep it in 
position. 

The hearings of a bicycle are the parts at which friction 
takes place. It is important to keep this as small as possible, 
which can only be effected by excellence of construction 
in the first place, and the constant care of the owmer as to 
oiling, and the removal of dust and grit in the second. 
They are six in number ; the crank-axle, the two wheel hubs, 
the t-wo pedals, and the steering-head. The most important 
is that of the crank-axle, which receives through the cranks 
the full thrust of the cyclists feet. Crank-axle bearings are 
of two types, the “cone-adjusting” and the “cup-adjusting,” 
or barrel type, the first named being the older form. In it 
the crank-axle carries, besides the cranks o o, fig. 6, at each 
end and the toothed chain-wheel w, a pair of hardened steel 
cones, A a! with their apices pointing towards each other. 
One of these cones, usually that on the left, is adjustable by 
screwing upon the axle, and when adjUvSted can be fixed in 
position by means of a locking nut n, separated from the 
cone by a washer sj. The bracket has fixed in it two hardened 
steel cups f placed between the cones and separated from 
them by a number of steel balls a o, which roll between the 
cones and cups, thus substituting rolling for sliding friction. 
The bearing is lubricated by introducing oil through the 
openings o o', which finds its way along the axle and moistens 
the balls as they travel in their “races” or orbi^. When 
the bearing becomes slack through wear, tjhe nut b ia loosened 


must then be unscrewed at least a quarter of a turn to pro- 
vide sufficient play to ensure ease in wmrfcing. The nut i> 
can now be tightened and the bearing tested. If it appears 
at all stiff the nut should be again loosened, and the cone 
unscrewed until, when the nut has been re-tightened, tlie 
axle revolves with perfect freedom. In the cup-adjusting 


Fig. 6. 



type (fig. 7), the cones a a' are both fixed immovably on the 
axle with their apices pointing outwards. The cups b b', 
which face inwards, are screwed into the ends of the bracket, 
and secured in position either by pinching screws, or pre- 
ferably by cotter-pins carrying screwed nuts on the ends to 
prevent them from shaking loose. When the bearing becomes 
slack one of these cotter-pins is loosened by unscrewing its 
nut and driving it back; the cup b is then screwed inward 
with a tool provided for the purpose until the slack has 
disappeared, and the bearing works with perfect freedom. 
The cup can now be fixed in its place by driving in the 


Pig. 7. 





cotter-pin and screwing up its nut. This 
type is also oiled through tlie openings 
o 0, which should be protected by caps 
kept close to exclude dust. Its advan- 
tage over the earlier type of bearing is 
that it retains more oil in the barrel of 
the bracket, and offers a smaller opening 
for the entrance of dust, the chief enemy 
of all bearings. 

The bearings of the wheels differ from those of the crank- 
axle, because the central spindle is a fixture, while the barrel 
forming the hub of the wheel revolves round it. They are 
also made of the two types, “cone” and “cup-adjusting.^ 
8 represents a rear-hub bearing of the former ty^e. B 
la- TOfelwarirel of ,the hub carrying the two fixed cups b b' in its 
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ends. 0 R is the chain wheel, and 3? f the fiaiiges to which the 
spokes are attached. The spindle s has screwed on it the steel 
cones A a', of which one is fixed and the other adjustable. 
Between these and the cups b b' are the halls c c c c. Tiie 
spindle is held in the double fork formed by the lower back- 
stays proceeding from the bracket, and the upper backstays 


Fig. 8. 



descending from the saddle-lug, by means of the screw nuts 
N n', whicb also serve to lock the movable cone a' in its 
place. When adjusting the bearings, only one of these nuts, 
n', requires to be slackened. The cone a' can then be turned 
either with the fingers hy means of a milled edge, or 
with a spanner fitting upon it. The nut n should always be 
tightened up before testing the bearing, and the wheel 
should then spin with perfect freedom when held clear of the 
ground, but should not shake or show slack when the rim is 
pressed sideways. The opening for oiling is shown at 0 , and 
should always be covered to exclude dust. 

A hub of the cup-adjusting type is shown in fig. 9, the 
same letters denoting similar parts. The cones a a' are fixed 


Fig. 9. 



on the spindle, and the cups b b' screwed into the ends of the 
hub, and then locked in position by the locking-rings b d', 
separated from the hub by the washers e e'. 

To adjust a hub of this type, one of the rings n is un- 
screwed a little way until the annular cup b can be screwed 
inward, generally by means of a pronged spanner fitting into 
holes in the outer face of tlie cup. When the wheel runs 
freely but without side-shake, the locking-ring d must be 


Fig. 10 . 



carefully tightened up to prevent the cup working loose again. 
In some machines other locking contrivances are adopted, A 
hub of this type will retain a considerable quantity of oil, 
provided the cycle is not laid on its side, and therefore needs 
to be less often lubricated than the older type. The bearings 
of the front or steering wheel are the same as those of the 
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driving wheel, except that the working parts som<‘wluLt 
smaller. They are also made in each of the fornis above 
described. 

Pedal bearings are generally of the cone-adjusting type, the 
ball races being formed by cup-shaped recesses in the end 
plates of the pedal b b, fig. 10, and the cones a a carried by 
the central pedal pin p. Tim outer or adjustable cone is 
usually covered by a diistcap 0 c, which must he removed be- 
fore the bearing is adjusted. A loekiiig-nut n will be found 
on the outer end of the pin, which must be slackened before 
the cone can be screwed inward, and again tightened when 
the bearing has been adjusted. Pedals are generally oiled 
through a hole 0 in the tube which encases the ](L‘dal-pin. 
This hole should be always protected by a movable ca]> or 
spring clip, as this bearing is peculiarly liable to receive dust 
or mud from the feet. 

The head " of a bicycle is that part of the hamc througdi 
which passes the steering-post/- a tube connected at its 
lower end with the crown of the fork holding the steering 
wheel, and at its upper with the handle-bar. This tube, 
w^hich is turned by means of the ha!idle-bu,r, moves oin ball 
bearings placed at the two ends of the liead. On the lower 
end of the steering-post there is generally a fixed cone 
directed upwards towards an amnilar cup in the lower end of 
the head, and between cup and cone are |)laeed the l}alis. 

At the upper end of the head there is another cup facing 
upwards, and on the upper end of the steering post, a mov- 
able cone, often made in one piece with the clip which 
fastens the handle-bar. ‘When this is the case, it is moved 
on the steering-post by a screwed ring above it, whicii can be 
turned with a suitable spanner. Before adjusting this bear- 
ing it is necessary to unscrew the nut which tightens the 
clip on the handle-bar. By turning tlie ring to tlie right, 
the upper cone can then be forced down upon the balls 
which iie between it and the upper cup. It ought to be 
adjusted without any shake, but must move quite freely, so 
that the front wheel will turn to either side by merely inciin- 
ing the machine a little wliile pushing it The nut on the 
clip-bolt must now be re- tightened, care being taken that the 
handle-bar remains at right angles to the plane of tlie front- 
wheel The steering is generally lubricated by means of an 
oil-hole in the head, through which oil can be introduced 
into the lower ball-race. When no such hole is provided, 
sufficient oil must be applied between the cone and cup of 
the upper ball-race, to allow a portion to descend inside the 
head and thus reach the lower balls. This beaiing requires 
less frequent adjustment than any of the others, but it is 
essential to the perfect steering of the cycle tliat it should 
be kept in good order. 

Chain Adjustme7iL — Tlie chain should always have a little 
slack, in order that it may run freely, Wiicn the back 
wheel is held to prevent it turning, tlie pedal should be free 
to move from half an inch to an incli. Le.'-s slack is required 
oil chains used in a gear-case. But if tlie chain through 
wear or otherwise becomes too slack, it may come off one of 
the gear-wheels and cause an accident. To re-adjust it, 
loosen the nuts at each end of the back- wheel s])iiKile which 
hold that wheel in position, then tighten the small nuts 
placed at the extreme ends of the lower backstays, until the 
chain is found to be sufficiently tight— in the way above 
described. It is essential to do this by moving botli these nuts 
equally, so that the rim of the wheel lies ])recisi‘ly in the 
middle of tlie fork fornu’d by the lower backstays. This is 
most easily seen by turning tlie machine so that it stamis 
reversed on its saddle and handle-bar. Unless tlie wheel is 
central the chain wheels will be out of line, ami the driving 
will be difficult. Lastly, the large nuts iiolding the rear 
spindle in tdaco must be thoroughly tightencHi again, as they 
have to withstand the pull of the chain in driving. 

When it is suspected that any of the bearings of a cycle 
have become clogged with dust internally, tlmy may be 
cleansed without teking them to jiieces )}y filling an oiler with 
paraffin oil, and injecting it copiously through the oil-hole. 
The machine should be inclined to each side in succession, 
and the bearing spun until the liquid whicli at first ihm 
from it In a dark or muddy state, appears perfectly clear. 
When the balls at each side have thus been cleansed, the benr- 
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ing must be well oiled with a thick lubricating oil before it is 
again put in use. 

Where the brake passes tli rough a small bracket attached 
to the fork-crowiij it may need occasional oiling at this point 
to enable the brake spring to raise it from the wheel. The 
chain is another part which requires lubrication. The chief 
advantage of a gear-case is that it enables this to be done 
thoroughlyj either by introducing a little oil into the case if 
it be oil-tight, or by covering the inner side of the chain with 
vaseline. By excluding the dust, the case preserves chain 
and gear wheels, while it materially lightens the driving. 
When 110 case is used, the chain may at intervals be taken 
off and well cleansed with paraffin oil, then soaked in lubricat- 
ing oil, which must, however, be thoroughly wiped off the 
chain before it is replaced on the machine or it will attract 
dust. The chain can be removed by unscrewing and with- 
drawing a screw bolt which is provided for the purpose. In 
replacing it, both ends should be made to engage with the 
teeth of one of the gear wheels, which will hold them in 
position while the bolt is replaced. 

It is sometimes necessary to remove pedals or cranks if 
damaged by a fall, as they cannot safely be straightened on 
the machine. If a pedal is held by a nut it is easily removed 
by unscrewing the nut. If by a cotter-pin, the nut on the 
pin should be unscrewed, the pedal or crank supported from 
the ground by a brick or block of metal, to prevent the 
bearings being injured, and the pin loosened by a smart tap 
with a hammer, care being taken not to injure the screw 
thread in the process. The same precaution must be 
observed when the pin is driven back into place. 

In cleansing a cycle it is most essential to remove all dust 
or grit from the bearings, and from the neighbourhood of the 
oil holes, and to guard against water by any means getting 
into the bearings or the gear-case. In removing mud from 
the frame, many persons prefer to do so with a damp 
sponge while the mud is still wet. This is best for the 
enamel of the machine, but the minimum of wuter should be 
used, and none allowed to flow over the frame or near any 
bearing. As soon as the mud is removed, the whole should 
be very thoroughly dried with a soft clean duster. Other 
cyclists allow the mud to dry, and then remove it with a rag 
moistened with paraffin oil or kerosene. Of course the oil 
must be afterwards removed from the enamel. The plated 
parts of a machine when freed from mud or dust can be 
rubbed up with a slightly damp cloth, and afterwards 
polished with clean wash-leather. If a machine is to be 
laid aside for any length of time, those parts should be 
covered with a coating of vaseline, as the plating alone is not 
a sufficient protection from rust. The hearings should all be 
well oiled, and the heads of the spokes vaselined where 
they pass through the hub-flange. 

Road riding . — ^Yhen the cyclist begins to use his mount 
on the roads, he should make himself acquainted with the , 
rules which govern vehicular traffic as well as those specially 
relating to cycles. 

Thus it is the invariable rule in Great Britain, that in 
meeting any horse or vehicle, the cyclist must keep to his 
own left, while in overtaking one he must pass on the right 
side. The sole exception to this is in the case of led cattle 
or horses, when the cyclist should keep to the same side as 
the person in charge of the animal, as this allows it to be 
kept under better control. On overtaldng any pedestrian 
on the roadway, the cyclist is obliged by law to give audible 
warning of his approach. This is usually done by ringing 
a bell carried on the handle-bar for the purpose. Such 
warning is not required in meeting a pedestrian, as he can 
then see the cycle, or on overtaking a pedestrian who is on a 
separate footpath. It is very unwise to ring the bell when 
close to any foot-passenger, as by startling him it tends to 
cause sudden movements, and may thus bring about a 
collision. By ringing at a fair distance, sufficient warning 
is given and no such risk is incurred. Between one hour 
after sunset and one hour before sunrise, every cyclist is 
obliged by law to carry a lamp which shows a white light in 
the direction in which he is travelling. Most lamps show 
coloured lights at the sides also, for the greater security of 
the cyclist amid traffic. As the motion of the mapblne con- 


siderably increases the draught, the lamp wick should be 
turned up a good deal higher before starting than it is when 
burning well at rest. Lubricating oil is not as a rule suit- 
able for lamps. Special oils are sold for the purpose, in 
default of wliich ordinary colza is generally used, sometimes 
with a small addition of paraffin oil. Lamps require to be 
mounted on a spring to prevent their being shaken out by 
the vibration of the cycle. 

For short distances ordinary clothing may be worn, but if 
riding at considerable speed or touring is intended, it is 
important that only woollen materials should be used, as 
thereby the danger of chills after being heated by exertion 
is reduced to a minimum. A large waterproof cape is often 
used to protect the shoulders, &c. It should be sliaped so as 
to reach over the handle-bar and protect the arms. Shoes 
are preferable to boots, as giving more freedom to tlie feet; 
and knickerbockers or knee-breeches to trousers, for the same 
reason. It is desirable when going any distance to carry an 
air-pump and tyre-repair outfit in case of accident to the 
pneumatic tyres, wdiich might make tlie iiiacinne unridable. 
An oiler containing oil, and an adjustable spanner should 
also be carried. 

As regards speed and mileage per day, these depend so 
much on the vigour and skill of the cyclist, and on tlie nature 
of the roads and of the weather encountered, tliat no general 
directions can be given, beyond a caution against attempt- 
ing. without careful preparation and practice, the utmost 
tliat his strength will permit. Ill-judged efforts can only 
injure the health without affording pleasure to tlie cyclist. 
It is scarcely necessary to point out that heavy meals should 
not be taken either immediately before or while riding. In 
touring, the diet should be carefully regulated. By due 
attention to these points, this form of exercise will be ren- 
dered not only enjoyable, but one of the most beneficial to 
the general health. 


CHAPTER XIV. 

OURLING. 

Gurling i% a game which brings into active play both art 
and heart. The most simple may engage in it, and the in- 
genuity of the most scientific may be exercised at it. Skill 
and chance combine to heighten the interest of this excel- 
lent winter sport. In its general arrangements curling very 
much resembles bowling. Ice is a main requirement. That 
formed on the surface of a not over-deep pond, lake, or loch, 
is by far the best. Many clubs have special ponds constructed 
for their own use, and glaceria or artificial ice-rinks can now 
be made, on which curling lessons can be taken and fair 
amusement may be had. Even when no natural sheet of 
ice can be had, some low-lying field or park may be utilized 
by paddling and embanking, and made available for play. 
According to the “ Rules of the Game established by the 
Royal Caledonian Curling Club — the legislative body and 
general referee on all subjects relating to this winter sport — 
the expanse of ice on which a match is to be played is called 
a rink. The length of a rink “ shall be 42 yards” (and in no 
case less than 32 yards), and its breadth ought to be at least 
8 or 9 feet — i.e., feet on each side of the central line; and 
this space is to be swept and kept clear ice. On this field of 
play a diagram is to be drawn (see annexed figure) previous 
to commencing, and is to be referred to throughout any game 
as the rink. In this the iee^ are to be set down 38 yards 
apart. Round each tee a circle of 7 feet radius shall he 
drawn, and for facilitating measurements minor circles of 2‘ 
feet and 4 feet respectively may be laid down. Tiiese con- 
centric circles are commonly named broughs— enclosing lines. 
From a distance of 4 feet behind ^ each tee, and passing 
exactly through them, a central line’' shall be drawn. Across 
each end of that central line, a line 18 inches in length shall 
be drawn at right angles to it, on which, at a distance of 
, inches from the central line, the heel of the crampit sliall be 
placed. The hack in that position shall be 3 inches from the 
central line, and not more than 12 inches in length. ^ As will 
be seen on referring to the diagram, the following lines also 
require to be drawn at right angles across the central line — 
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viz. (1) the hogscore, at one-sixth of the entire length for play 
(2) the sweeping score, right across tlie tees for the use of the 
skips; (3) the middle score, midway between them; (4) the 
hack score, just outside and behind the 7-foot circle.' 

Crampits, pieces of iron, for- 
merly in use, made to fit the sole 
of the boot or shoe, and having 
small spikes in them to safe- 
guard the player’s footing on the 
ice ; but these are now gen- 
erally dispensed with, and a 
foot-iron or tray, on which the 
player may “fit his tee” when 
about to deliver his stone, is now 
under this name placed near 
the end of the central line. A 
tee-ringer, by which the broughs 
— i.e., the2,4, and? feet circles — 
and even tlie hogscore or colly, j 
may be readily and accurately I 
drawn, has been found useful. 
A tape is required for measuring 
the fixed and relative distances 1 
of the various scores and doubt- j 
fill or disputable shots; but in ! 
many clubs a pair of compasses, ! 
one leg of which is shod with i 
iron for insertion in the tee, ! 
while the other perambulates 
from stone to stone to touch 
the edges of those lying nearest 
the tee, is now used for the 
latter purpose. The curler’s 
personal kit or outfit for taking 
part in a bonspeil consists of at 
least a pair of channel stanes; 
many take with them a double 
supply. In ease of accident or 
need “ they come in handy.” 
These are generally carried in 
a strong, plain or lined basket, 
but curlers’ bags are also in 
common use, as they are more 
easily carried, and afford better 
protection to the contents. 
Every curler brings a besom of 
sprigs of broom, or some substi- 
tute for broom, for “ sweeping ” 
and “coaxing up” are very 
important elements in “the roar- 
ing game.” A piece of chalk is 
also a useful addition to the- 
curler’s kit. 

The stones used are now^ no 
longer the 'ivater-worn stones, 
boulders, kernels, &:c., picked 
from the stream or the debris 
of the water-beck, similar in 
size and shape, if smooth on 
the under side, from which they 
took the technical name of 
“channel stanes.” They are 
now carefully prepared from 
special kinds of stone— Craw- 
fordjohns, Burnock- water, Grey 
or Red Ailsa, and several others 
—blocked in the quarry, ground 
by inachinery, weighed with ac- 
curacy, balanced with skill, made 
true and manageable on one side 
for keen ice, and on the other 
for ice which is dull, soft, or 
slushy. On each side a hollow 
is scooped out. The edge of this hollow forms a ring — on 
the keen side inches, and on the other side 3^ inches 
in diameter — on which the stone travels. In some stones 
the sides are so curved that they run on a pivot. The stones 


are polished, glossy, brilliant, and are furnished with handles, 
by which they are held till they are made to spin off with 
such degree of strength or skill as the player is capable or 
desirous of applying. These bandies may he “ swan ’’ or 
“ goose ’’-necked, in brass, nickel, silver, or other metal, 
according to taste, purse, and convenience, and usually hear 
the owners initials, monogram, or name for ready identifi- 
cation. No stone shall he of greater weight (including 
handle) than 50 lbs. imperial, nor of greater circumference 
than 36 inches, or less height tiian one-eighth of its greatest 
circumference. 

The rings being duly diagramed, the tees fixed, the ice 
clean and keen, the sides arranged, the skips chosen, the 
order of play arranged, the stones at hand and well con- 
ditioned, play begins. A rink consists of four players on 
each side. The skips or captains of each team arrange the 
order of the players, and, as the leaders, they have the right 
to play first or fast on their own side as each chooses, Many 
elect to })lay last, as giving greater control over the result 
of the game. The rival skips settle between them which 
side shall lead at the first head or end. The winning party 
at any end leads ofT at the next one. The sweeping of the 
Imce or keen ice of the rink is under the direction and con- 
trol of the ski[)s. The sweeping shall always lie from central 
line to .side, and the players may la; called upon by tiieir 
respective ski[»s to sweep and clean the whole rink at the 
close of any head. .Both skips have tM|ual righisuN to clean- 
ing — sweeping and cleaning the ice behind the tee ; but 
neither may do so when the otlier is directing any player on 
his own side. Skips alone may stand within the seven-foot 
circle. During the course of the playing of each end, those 
engaged in the game must be arranged along the sides, but 
well off the rink, as the skips may direct; and no person, 
unless when sweeping according to rule, shall go Ufjon or 
cross the rink under any pretence wliatever. The ski]> of 
the side engaged in playing at any particular time has choice 
of the place in front of tlie tee, wiience he shall give fiis 
directions, and is not to be <ibstructetl by the other while 
doing so. Anything tending to disturb the board-head during 
the playing of an end is strictly prohibited, except in the 
fair course of play. It is usual for the skip on eacii side 
to stand at the tee, broom in hand, to advise Ids players 
what they should try to do, and to point out how it may be 
done. Should any player deliver his granite weakly, he may 
direct his associates to sweep the ice before it with their 
broom besoms by the cry of “ Lads, lay on your cowies now I ” 
in favour of its progress, by giving it a smoother course. 
The technical terms employed- e.g., “ drmr a shot here,” 
“lay a guard there,” “fill this “take this inring 

bonnily,” “whip off tins guard,” “redd the ice,” “ a wee 
glibber and yeTl just sit on the tee,” “that’s a kittle shot, 
but you can do it,” “set them rip-rap pin wi’ a rush,” with 
varying emphasis — encourage and direct the players, excite 
the bystanders, and enliven tlie game. One team of four 
plays against the other. Each member of the rink ]>lays 
two shots towards each end, in an order agreed on before 
beginning, and unalterable thereafter during the progress of 
the game. Each plays one stone alternately with another 
holding the same rank in the opposing team, tlius: — Leader 
A, then leader B, 2 A and 2 1^, 3 A and 3 B, and skip A, 
then skip B. The ainj of each player is so to “d«diver” 
each stone in his own turn, that it may (1) lie near the 
tee, or (2) clear a pathway towards the tee for some sulise- 
quent player on his side— by driving any of tlu^ stones of his 
opponents from a favourable filace near the teii. Each 
player must put the heel of one foot at h‘ast in the back f)f 
the crampit. Then taking the stone in hand ami poising 
it nicely, he swings it backward, brings it down cannily, 
soles it, all instinct with his tact and power, and semis it cdl 
scudding along the howe of the rink, wdiile not only his gaz<^ 
blit often his body follows the missile, as if Ids %'ery life were 
yet in it, while it snooves onward to the Eaeli subse<|uent 
]>layer also strives to so ply Ms “channel stane” towards the 
tee that it, despising bunki‘r.s and obstructing stones, may, 
if possible, enter the house or home, as the outer circle drawn 
round each tee is technically called, or if not, tliat it may lake 
a place as advantageous for his own side and as unfavourable 
P 
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for his opponents as may be. Should any stone, which has 
not struck another stone lying in position, fail to cross the 
hogscore at the otiier end of the rink, or should pass beyond 
the seven -foot circle of the opposite house so far that a tan- 
gent line touching the most distant part of the circumference 
of tliat circle simws it to be outwith that circle, it is removed 



from the ice, and counts as nothing in the game. The same 
penalty falls upon any stone which passes the back score, or 
on its way touches the swept snow on either side of the rink. 
When all the members of both teams have completed their 
respective throws, one end is closed and the score for it is 
made up. Bach side scores as many points as there are 
stones played by them lying nearer to the tee than any of 
the stones belonging to the rival team. The winning side 
begins the next end, and the play proceeds as before. 

The following incidents, which may occur in the course of 
an end or a match, require particular note Every player 
must be ready to play when his turn comes, and should do 
so without any unnecessary delay. If anyone plays (1) out 
of his turn, the stone he has played may be stopped and 
returned to be played in its proper order ; but if, (2) before the 
mistake has been discovered, the stone has struck another 
or has come to rest, the skip of the rival players may either 
allow the game to go on, add one to his score, or declare the 
end null and void. If, however, (3) any other stone has been 
played before the mistake has been noticed, the game must 
go on and be finished as if nothing wrong had occurred. 
Should any one (4) play with a stone not his own, it may be 
stopped while running, but if not stopped in course the stone 
which he ought to have played may be placed where the 
other came to rest, to the satisfaction of the opposing skip. 
No player is allowed to change a stone or the side of a stone 
on which he has been playing after a match has begun or 
while it lasts, except by consent of the contesting side. No 
player may “ deliver a stone until that of his predecessor 
has ceased its running. 

During the course of play skill and luck mutually com- 
bine to complicate results and give frequent occasion for 
applying the dexterity acquired in the past to the immediate 
practical problem of the moment. Tlie main points to be 
taken into consideration are — (1) the nature and quality of 
the ice, (2) the best place to aim for, (3) the force and dii’ec- 
tion to be given to the stone that it may reach the desired 
place, (4) the positions of the stones, if any, to or through 
which your granite must pass, (5) the difficulties to be avoided 
in accomplishing your aim, (.6) the results that may accom- 
pany or follow success, and (7) inferring from the compara- 
tive skill of the succeeding player how to improve the 
position you seek to secure, or nullify his probable play. 

Ordinary games are generally fixed by agreement to be 
played for (1) a certain number of heads or ends; (2) win- 
ning a special number of points— 21; (3) the highest 
number of points gained (a) in a fed. hu«ibe>’ qf 




or (b) in a stated time — two or three hours. In com- 
petition (point game) matches, each competitor must play 
/our shots at each of the following points— (1) sirik- 
ing, (2) inwicking, (3) drawing, (4) guarding, (5) chap and lie, 
(6) wick and turn in, (7) raising, (8) chipping the winner. 
This done, if tw'o or more contestants have gained the same 
number of points, they shall each play four shots at an extra 
set of tests — outwicking. These are skill-testing, and what 
might be called examination trials of competency and effi- 
ciency. Some clubs have adopted an additional point — draw- 
ing a port. These various points are the subject of accurate 
definition and intricate varieties of arrangement which can 
only be understood by being seen and managed by careful and 
deliberate observation and practice, and, like chess problems, 

require the finesse and 
craft of proficients in the 
subtle and felicitous mys- 
teries of curling — that 
seeing which results in 
science, and that incom- 
municable secret into 
which no initiation is 
possible — not an ingenious 
knack or deft tact only, 
but a sure and swift- 
minded union of will and 
skill, which seems to en- 
liven the stone with the 
very mind-plan and heart’s- wish of the player. Defini- 
tions of those trial tests, and specimens of the possible 
problems which arise from them, are given in the “ Curling 
Club Annual,” but they are best studied under the teaching 
of the lads of the besom and stane,” on “ frozen water 
firm and true.” 


CHAPTER XY. 


In skating the preliminary elements of study are, (1) “to 
keep the balance true,” (2) to maintain the upright posture, 
by changes in the position of the feet, and by attention 
to the movements and inclinations of the parts of the 
body. The proper practice of either tends to impart a 
fine, pliant, yet strong action to the ankle, and a free, lithe, 
surefooted, quiet, and graceful carriage to the entire liody as 
a habit. The intending debutant in skating should, a good 
while prior to the ice season, get hold of a pair of skates. 
They had better be old than new, and even if they are rather 
rusty, it will not matter much. These he should learn to put 
on and oft, to fasten and unfasten, and get to feel easy about 
>the ankle in thong, strap, or buckle. Next let him, in a 
room, on an uncarpeted floor, in a solidly paved courtyard, or 
on a firmly made roadway, don, and, having fastened his 
skates, proceed to stand and balance himself on the steel keel 
of the skates, first with both feet parallel, and afterwards on 
one foot and then on the other. This having become easy, 
he ought to walk about on the skates, so as to accustom his 
ankles to keep firm and steady under the body’s weiglit u})oii 
the narrow footing of the upright blade. Tliese exercises will 
enable him partially to overcome the early difficulties of 
dressing the feet and balancing the body. It will also 
prepare his muscles and tendons for work on the ice. 
He will have overcome some of the timidity almost insepar- 
able from leaving terra jirma for the glass-like stretch of ioe. 
In some cases nervous persons, apprehensive of a fall, may 
feel the need of steadying help. The most kindly and efiec- 
tive form in which this can be given, is that some friendly 
person should place his open palm under the elbow of the 
beginner, not to support but to steady him, by the confidence 
sympathy induces. Having got on the ice, with his skates 
on, the learner may deliberately undertake a little drill:— (1) 
Stand steadily with both feet close together; (2) lean the 
■weight of the body lightly on one foot and raise the other 
just oft’ the surface for a second or two, and repeat this several 
times, changing the feet of course; (3) lay the right foot down, 
apart from the left. These exercises will enable 
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you to feel that while standing thus, your body’s weight 
rests on the inside edge of the left foot. Next, when, the left 
le^ being kept stiff, you lift the right foot and cross it over 
the leftlone so as to stand cross-legged, you are on the 
outside you will see at once that the easiest and the 
safest edge is the inside, one; for if you do overbalance, it 



foot skate, and then makea stroke of alx)uta yard with the right 
foot. The pressure should be made most heavily witii tiiC 
ball of the big-toe of the foot used, and be aide<l, at the same 
time, by leaning a little forward. To stand adgidly erect or 
to throw the head backward is to invite a fall, iiie mo^t 
important point to be regarded i.s to keep the hodv ■^villiin 
the line of gravity — so long as that is done the skater is 
safe. He has to get used(l) to balance his body on the 
single limb, (2) to preserve that balance when the shove-off is 
made, and (3) to maintain his equipoise while in motion— 
but practice will soon endue him with power. A novice uul 
naturally feel inclined, as in walking, to adva,n(?e tlie un- 
employed limb before the other. This is not to he <inne. 


Outside Edge Forward. 

will be on the side where the other leg may he used to prevent 
a fall. This practice of pose and poise may seem, to the 
impatient, slow. He knows the difference between inside 
and outside edges of course— why should he he hindered from 
starting off at once and doing something ? He most hkely 
requires to realize the difference, and he had better not be 
rash. To “hurry slowly” is wise. It is time enough to do 
things with a dash when you know how. All 
skating is done on the inside edge. Experience has taught 
that it is safest to do so. Unless you think experience 
personaUy bought” is preferable, begin in a wise and sate 
Lhion. Having got ready and feeling your nerves steady, 




Inside Edge Forward. 

He is to bring it on parallel with the other, and after tiiiish- 
ins the first stroke, using it as a momentary prop, make a 
fresh stroke— habituating himself as he proceeds, so 
much to bear his body onward on his foot as by the regulated 
movements of his body to control the motion of his foot. 
Having made sure that he can on one foot rnanage a stroke 
steadily from shove-off to strike or finish, he slioiiM 
proceed to train the other foot till he can, on it also by the 
Refill though pliant pose of the 

carries it, make an efficient stroke, lake, then, to makiut, 
each stroke with an alternate foot, being careful now to 
bring the foot used for the sliovc-off of the stroke parallel to 
the foot in motion when at the strike so as to he ready to 
make its stroke neat. On observing the progress made in the 
first six or eight strokes, he will find that the stroke made 
by each foot has really resulted not in a straight line but a 
curve-~tbe curve made by the right foot 
left arid that of the left towards the right « & (ng. 1 ). 

Fig. 1. 


Outside Edge Backward, 

move about upon the ice a little. You will by so doing make 
tore that your skates are trustworthily fastened 
fortable, and get used to having them on your feet. ^ ' 

arity and confidence being thus gained, dismiss fea • , . 

the left foot— this will give just the inclmtion ^ 

bring the required pressure on the inside edge of the ngnt- 



i„gsatisfledlim.selfophisfact,hewillalsofl.i(ltto 

mints have been made on the ni.side edge. 1 lus is tut most 
“S'lu of ■" skating on ice. Tk'’ 

one^ foot-stroke should dcSLnbt *rbout a 

of Tcircll, and the skater should rejoice wiien with 


lx 
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foot after foot, in succession, he can manage easily several 
quarter circles. When he can with ease and comfort skim 
along, on the inside edge, with strokes that make a segment 
of a circle, like the inner curve of a crescent moon he has 
done well. The skater’s next endeavour should be to take a 
few alternate strokes so as to gain an impetus, and then set 
off to do a complete curve, as nearly amounting to a circle as 
he can. This is done by getting the body duly poised on one 
limb— in general preferably the right — then with the body 
not full front but inclined sideways, with the right shoulder 
towards the front, and the left foot held behind at a right 
angle to the moving foot, with the toe (ready for use as a 
prop) nearer the ice than the heel — take the shove-off and 
speed on, straightening the knee of the moving limb as you 
proceed. This having resulted in going, as nearly as possible, 
“ full circle,” exercise the left limb in a similar manner — the 
left shoulder having the frontal incline and the right foot 
being carried behind, serviceably, in the same way as the left 
had previously been, and proceeding with the circle in con- 
verse courses, from left to right, as the other had been from 
right to left. Then, alternate these exercises, till the curvi- 
linear becomes satisfactorily circular. In doing so he should 
look straight before him, but at each fresh foot-stroke turn 
out his toes, alternately to the right and left, till he can 
manage at will (1) a semicircle, (2) a full circle, and having 
continued his practice till these are quite easy, let him brace 
himself up for a stronger effort and complete “ the circular 
route” successively (1) on one leg and (2) on the other, 
making the circles as nearly alike as possible in round of 
curve and size of rim. If one limb is less easily managed 
than the other give it more exercise, till both become as 
nearly as possible equal in power and deftness. Strike 
out one foot after another; bring the feet together occasionally 
as good companions, and then off again, curving your way in 
crescent, semicircle, and circle; thereafter two circles consecu- 
tively, adjoining each other, making a double circle, the figure 
8. Avoid, however, looldng to the feet, let your eyes rather be 
raised, accomplish a circular movement by the impulse given 
and the muscular action taken. At first you most likely may 
not perfectly work your strokes into one another, or join your 
circles closely together without making the one intersect the 
other, but if you make your circular sweep large and gradu- 
ally diminish the area circumscribed you will soon succeed. 
The scientific figure 8, however, requires a knowledge of 
skating on the outside edge, on the outer edge of the 
skate on either foot. In skating on the inside edge, the 
line of gravity is easily preserved, for it lies within the 
body’s space. In using the outside edge we throw the chief 
weight of the body beyond the line of gravity which rises 
perpendicularly from the edge of the skate in use. This in- 
volves quite a difierent pose of the body in relation to the 
position of the feet, one which rarely occurs in athletic 
exercises. The knee of the leg in use must be kept straight, 
the body erect, the shoulders somewhat inclined forward, the 
upper limbs quiet, and the muscles of the lower portion of 
the body under thorough control, the head up and the eyes 
straight forward. The unemployed foot must not precede 
the skating one, but be kept with the heel near the foot on 
the ice, and the toes turned out well from it. The lean of 
the body beyond the perpendicular of gravity on the one side 
is to be counterbalanced by the weight of the free limb on the 
other, and thus establish a fresh equipoise. How, with the 
right foot skate make a bold firm stroke, such as may give a 
well-rounded curve. Practise till you can complete a full circle, 
fig. 2. When the force with which you have formed one circle 
is exhausted, but before you come quite to a stop, bring the left 
foot past the inside of the right — pressing first on the outer 
edge of the heel and then on the inner edge of that foot to 
steady you, while you cross the left foot over the right toe at 
an angle well pointed to the right, and place it down about 
6 or 8 inches before the right foot. This done be ready to 
make a strong bold stroke with the left foot, and having at 
the same instant given a smart impetus with the inside of the 
right toe, and transferred the weight of the body to the left 
limb, while the poise is regulated by the right, complete a 
new circle, returning to the point where the legs were previ- 
ously crossed. Fig. 3 shows the figure 8 don^ on the 


inside edge alone, proceeding from a to B,and returning to a 
and recommencing at a, passing by o to a again ; fig. 4^ 
the figure 8 performed by proceeding with left foot from a 


Fig. 2. 




past B to A again, changing to the right foot at a, and by o 
returning to a, all being done on the outside edge. 

Another stage of progress bears the technical name of 
edges. This is the tact acquired by practice of changing the 
mode of motion from outer to inner edge and vice versa with- 
out effort, change of foot, or speed. In this way splendid 
amusement may be taken, as the skater on one foot flits 
along the ice surface, keeping his balance and displaying his 
skill. The letter S may be formed and extended into a long 
serpentine evolution ; Q may be formed by making a circle 
and adding two-thirds of an S. Semi-crescents and many 
other complimentary sliapes and forms ingeniously varied, 
impart added charms to the active practice of the art of 


Fig. 5. 



Hext set yourself to study turns. A turn means a change 
of direction through the use of a half revolution. There are 
four simple turns on each foot — technically 
named threes, because they form when 
performed the figure 3 upon the ice-board 
(fig. 5). To skate an ordinary three — that 
is, a turn from the outside forward, be- 
ginning on the right foot, to the inside 
backwards — has been described in better 
and simpler terms than I have elsewhere 
seen by the Rev. Q. Harford-Battersby, 

B.A., as follows : — 

1. Stand very steadily, and, without a jerk, take a quiet 
stroke forward on the outside edge with the weight on the 
toe part of the skate. 

2. Bring the left leg for a second to its position behind the 
right — so that the right side of the body is foremost. 

3. Prepare for the turn by bringing the left leg, thigh, and 
whole side forward, but with the eyes to the right. 

4. With a kind of hop let the foot make a quarter turn 
(on the toe, not, as in drill, on the heel), and at the same 
time look round to the left, 

5. Travel backwards for a certain distance, keeping the 
left leg and left shoulder well back to the left, and with the 
eyes looking over the left shoulder. 

Study the moves beforehand carefully, take the position 
as described, each over and over again so as to accustom 
the muscles to the actions, and then set yourself to interpret 
the instructions into actions. The home study will be all 
the more effectively accomplished if the learner has a pair 
of roller skates and knows how to use them. 

The skilled skater can scud over the ice with speed of pace 
and grace of carriage ; start swiftly, stop suddenly, career 
hither and thither in mazy evolutions, requiring him to turn 
and wind and dodge and make many curious figure move- 
ments on the ice. The details of these are intricate and 
difficult to describe, though when the elementary stages have 
been gone through, and the attitudes and motions necessary 
for the performance of the evolutions of eight and three in 
due variety and with practical skill, the further developments 
required to undertake double-threes, half-double threes, 
triple threes, the rose, tlie loop, the cross cut, the spread 
eagle, &c., become easy on being seen executed by an adept. 
Ease, comfort, grace, and enjoyment enrich the experi- 
ences of the skater, and inspirit his nature — dispelling the 
winter’s cold, and warming with the glow of health and the 
gladness of sympathy the days spent in ice-sports. 
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Mr. J. M. Heathcote has suggested the follomng skater’s 
decalogue— to be engraven on the tablets of. his memory- 
boy or girl, and adhered to as man or, woman. 

1. Learn to put on and to take off your own skates. 

2. Do not carry a stick, a muff, or anything else that will 
impede the use of the arms while skating [or may interfere 
with the comfort and progress of others], 

3. Do not look down [any] more than is necessary to 
enable you to [see and] avoid cracks or any other obstacles 
you may encounter on the ice. 

4. Concentrate your attention on the poise and sway of 
the body, rather than on the movements of the legs and feet. 

5. Make the side-thrust with the whole length of the 
blade., 

6. Do not make a scratching thrust from the toe, but 
keep the skate as near the ice as possible, after the thrust. 

7. Keep the feet as near to one another as you can with- 
out constraint. ' 

8. Remain as long as you can on the unemployed foot. 

9. Avail yourself of every opportunity of following a good 
skater, keeping close behind him, and imitating each move- 
ment of Ms body, arms, and legs. 

10. Kever throw stones on to the surface of a sheet of ice 
on which you or any one else can possibly wish to skate. 


CHAPTER - XVI. 

TOBOGGANING. 

Tohogganmg is a combination of sliding and sleighing. 
This manner of sliding down snowy or icy slopes with some 
sort of sledge-like conveyance supplies excellent exercise, 
healthy activity of respiration, and much enjoyment to those 
who love speed of movement in the open air. Though it 
began to be regarded as a fashionable winter pastime scarcely 
twenty years ago, it was a favourite out- door sport in 
Canada for many years previously — and indeed the idea of it 
was borrowed from the practical plan adopted by the Indian 
tribes in the northern latitudes of America for conveying 
provisions during the frosty season from hunting-ground or 
store to camp. The Canadians organized that into pastime 
which the Indians had invented as a necessity, and the 
amusement found in it as a social sport led to its speedy 
imitation in the United States. In reality, though the 
name is new, and the kind of vehicle now employed has been 
improved and made more comfortable and even luxurious, 
the recreative gaiety found in speeding down a snowy slope 
must have made this form of glissading a source of merri- 
ment wherever snow falls and Jack Frost invites to the 
deray of locomotion. For ourselves we remember spinning 
speedily down some of the slopes of the Southern Highlands- — 
on what we called in horseman’s Lo^tln tandem, both in regard 
to time and line. Nor were we very nice about the tandem; 
a disused tea tray, an old box lid, or a window shutter lifted 
off its hinges * proved serviceable make-shifts, and, as we did 
not know how long the snow might lie, were speedily extem- 
porized into a merry-making conveyance. At Earl’s Court 
Exhibition (1887) we recognized our school-day’s friend, 
rejuvenated, fashion-favoured, and titled in “ the toboggan ” 
gallery. The true toboggan, however, is a wooden-plank 
rest, about 5 feet in length, 11-| broad, formed as car-iike as 
fancy inclines, set upon two runners of wood faced with iron, 
and turned up at the peak or prow like that of a sledge, only 
raised rather higher. This may be guided by trace-reins 
attached to each side of the prow, or “the adventurous 
setter-forth” may paddle-steer his course by the use of short 
sticks to direct his vehicle whither he wishes it to take its 
way. On such a conveyance, on a favourable declivity, a 
tobogganist has been known to rush along 700 yards in 20 
seconds. 

For this amusement we require (1) a good steep hill-slope 
with an even smooth surface ; (2) a heavy snowfall ; (3) a 
toboggan — of such sort as we may be able to get ; (4) watch- 

* In Montafona, an out-of-the-way valley in Tyrol, horses’ ribs 
are used as runners for a rude toboggan used by these mountaineers 
for traffic travel. 


ful eyes; (5) steady nerves,; and (6) preseiiee' of , mfnd—tG 
the point of daring, but not of foolhardiness. .If' the, snow is 
firmly textured, hard and smooth to admit of good going, 
and especially after it ,has been glazed a,!id , rendered slippery' 
by being traversed a few times, the speed will be such as to 
please the, most daring, and what with whiz of progress down- 
hill, and the pulling up of the sledge at the end of each run, 
this winter sport affords a most thorough out-door exercise ; 
and is particularly favourable for the full development of the 
lungs, and the freshening up of their air-cells. 

Social tobogganing, however, as practised where snow 
abounds and may be relied upon for a long time, greatly en- 
hances the fascination of the swift descent. It requires a 
larger and more elaborate vehicle. This is made of thin 
ash boards securely fastened together, turned up at the ends 
into almost a semicircle, with steel runners along the under 
part to increase its speed of progress. It may have side- 
rails for security or hand straps to hold on by, and when 
overlaid with cushions, and the tobogganers are snugly pre- 
pared for the weather, the run is very exhilarating. One of 
these machines 8 feet in length and in breadth, and 
standing from 6 to 8 inches higli, accommodates four persons. 

The Coaster or Swiss Toboggan is a simple wooden vehicle 
used by school children for descendirig tlie steep valley paths 
in the recesses of the Alps. But recently luxury has set 
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ingenuity on the alert, and elegant as well as comfortable 
machines have been invented. These have two wooden 
runners shod with steel, and turned up in the prow about 
half-a-foot, so as to form a segment of a circle. On these 
runners a light wooden bed-like framework is constructed, 
on which the tobogganist sits (not reclines), with his heels 
resting slightly against the bend of the prow, if he does not 
employ them, as many do, in directing the course of 
the machine. This, however, is frequently done by iron- 
pointed pegs or guiding sticks, about 18 inches long, held In 
either hand. Sometimes an adventurous runner will pillow 
his chest on the prow-bend, and keeping a good lookout 
pilot his snow canoe down a long slope, and evtui rounding 
the curves in his descent as he goes sounding on his |»erilous 
journey. The name now given to the Swiss to])oggan or 
coaster is MiUttli (skater). The Bob-sled is made in three 
parts-~(l) a long low rest on which the travellers may 
recline or sit; (2) a pair of long low runners under this 
sled-rest united by swivels to (3) a shorter pair of runners in 
front of this to be used in guiding thti vehicle. The swivel 
movement gives great advantage in turning curves, or passing 
from side to side in the choice of tlie best portions of the 
pathway. These varieties are, however, intended for sport 
where the winters are long and tl»e snow may be trusted to 
yield a good deal of opportunity for play. They are probably 
too expensive for use even in our Highlands for hiring. 
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owing to the vicissitudes of snowfall and thaw to which in 
our climate we are liable. It may be just as well to mention 
that before venturing on a tancleming or tobogganing slope 
run, it is highly advisable to survey the proposed path, see to 
the position of the leaps, to the curves, and to the dangers of 
the roadside should the sledge go off or over, and, where 
necessary, to take measures against the likelihood of the 
runners scrunching upon stones, as well as to protect the 
course by a deep snow-dyke, and to fill up the hollows into 
wliich if one swmpt unawares an upset might be feared. 
With due caution and care no danger need be dreaded. 

It may be regarded as a curious illustration of the saying 
^‘there is nothing new under the sun” to read in ‘‘The 
Description of the City of London,” written 1170-1182, and 
edited in 1772 by Dr. Pegge, that “the children in London 
made use of the jawbones of a horse or a cow as a sort of 
sledge, and that when safely seated therein, taking in their 
hands poles shod with iron, which, at times, they strike upon 
the ice, they are carried along with as great rapidity as a 
bird flying, or a bolt discharged from a cross-bow.” 


CHAPTER XVIL 

BOATING— ROWING AND SOULLING. 

Even in the lowest stages of civilization men seem to have 
perceived and employed water as a means of conveyance of 
persons and goods, and have taken advantage of it for carry- 
ing purposes and for pleasure in rafts, boats, &c. Boats 
differ very comsiderahly in form and build, according to the 
purposes they are designed to serve. Those intended for the 
conveyance of goods must be strongly constructed, and if to 
be used in shallow water require to be flat-bottomed. If 
designed for speed or pleasure they ought to be made light 
and slim, having fine lines, so that they may meet little 
resistance in their progress through the water. 

Boating is now in ordinary speech most frequently em- 
ployed to signify the management of a vessel set and kept 
in motion by hand-power; such are, e.^., barge, canoe, gig,' 
launch, outrigger, pinnace, skiff, or wherry. These are 
usually such as can be launched from and drawn up on a 
beach. That a boat may float, it must displace such a volume 
of water as shall equal its own weight when fully laden; ! 
but that it may float with safety, its centre of gravity (see 
voL i., p. 117, col. 2) must be above that of the water displaced 
by it. The depth of the part of a boat’s body immersed in 
the water should not be great. The depth of a rowing-boat 
in the water is called its draught, its height above the water 
its freeboard. It is tiie part below the water-line that is of 
importance. Depth is measured, on the outside, from the 
top of the gunwale (or upper beading which stiffens the sides 
of a boat) to the under side of the keel (if any). Those 
who desire to learn to row will find it safest and best to 
choose such wide and deep craft as will allow of a good deal 
of moving about in it without fear of a capsize. In such 
a boat, though your oars fail to catch the water, or you 
should “catch a crab,” no danger to yourself or the boat 
is at all likely. Of course, in whatever kind of boating 
one may seek to attain proficiency, he must learn to look 
upon a wetting or a ducking as a trivial affair. It would 
be just as well that those who intend to engage in boating 
should have some practical acquaintance with the art of 
swinmiing (see Chap. III., p. x.) 

Rowing affords excellent athletic exercise, and is a pleasant 
pastime. Although much information about the manage- 
ment of boats may be communicated in a book, only observa- 
tion, experience, practice, and thorough work can ensure 
actual mastery and the safety combined with pleasure of 
rowing as a genuinely scientific athletic exercise. Almost 
the best, and especially the safest, way of le.arning to manage 
a boat is to go out, by choice, in a good, steady, heavy 
rowing-boat — if you keep clear of other vessels and near enough 
the bank or shore. Do not estimate the rowing worth of a 
boat by the, lightness with which it may be lifted on the 
beach. . The shape has really a gcod deal to do ^th the 
buoyancy of a vessel. It is a good thing to m how she 
behaves in the water. If she is trim, taut, and .bftlanced 


as to her strakes, she may be more easily rowed than one 
which is lighter. Begin, when possible, with one broad in 
the beam, having a good distance between ■water-line and 
sheer, as well as a straight keel. Breadth is favourable to 
stability ; and depth, by affording greater resistance to the 
water, retards progress. Perhaps the best thing to do at 
first is to get acquainted with the different parts of the 
boat, and learn all you can about them. An open boat is 
one without water-tight decking, and which is not divided 
into compartments by partitions. The most lively form of 
build for an open sinali-boat is that called the clincher style, 
in which each plank overlaps the one below it, and each 
continuous strake or side-plank, from the uppermost gunwale 
plank to that which is rebatted into the keel, is clenched 
fast with rivets to the one next below it along its entire 
course. The overlapping edges of these strakes are called 
lands. A boat whose strakes do not thus overlap is said to 
be carml-huilt. All its planks being flush one with another, 
the sides present a smooth surface. The whole part of an 
open boat immersed between keel and waterline is called the 
yfoor, and it is to be observed that the flatter the floor the more 
buoyant the boat is, the less likely is it to roll, and the more 
safely it will go through broken water. Over the floor, floor- 
boards are placed for comfort, to keep the feet free from the 
bilge water, and to cover the ballast. They are loose, so 
that they may be lifted when the boat is to be cleaned or 
the ballast, if any, is to be shifted. 

The beam is the breadth of a boat measured across from 
outside to outside ; but beams are strong timbers fitted 
athwart — z.c., between the sides of a vessel, and hence 
named thioarts. They are secured to the sides of the boat 
by knees fixed by a purline on the ribs ; being strong and 
unyielding, they support the sides in position, while they 
serve as the cross-seats on which the rowers sit. They ought 
not to require props in the centre, as these hamper storage 
and are apt to be kicked out of place. The Aom* are the 
inward curves toward the stem or fore part of the boat. So 
much of a boat as projects forward of the head above the 
water-line is named the frow. The bow-hoard is a piece of 
wood, generally ornamented, placed behind the bow-seats. 
The bach-board is a piece of wood similarly placed behind 
the back-seats. The head sheets denote the space of the 
boat to the fpre of the bow-thwart. The bow-thwart is the 
seat occupied by the foremost or bow-oarsman. The waist 
is that portion of a boat’s side-surface which lies between 
beam and quarter. Quarter is that part of the boat aft of 
the beam to the stern. The stern is the hinder portion of 
the vessel, and the stern sheet is the name given to the part 
aft of the stroke-thwart to the stern. Stroke is the hind- 
most oarsman, and occupies the stroke-thwart. Those 
seats which are occupied by others than the rowers are called 
benches when they are aft of the stroke-oar, and side benches 
when they are placed along the sides. For the lessening of 
weight, giving free circulation of air, and preventing the 
holding in of water, benches are very often made open in their 
woodwork, like garden-seats. That part of the boat on which 
it rests when aground is called the bilge. The deepest part 
of a boat, and that wherein bilge- water accumulates, is called 
the well. Every boat should carry a tin vessel as a bailer 
with which to empty the well when the bilge -water rises 
uncomfortably above the floor-boards or foot-waling battens 
which cover any ballast. Those movable pieces of wood 
against which the feet of the rowers are pressed for support 
are named stretchers.^ and the pieces of wood by which these 
are held in place stretcher-guides. If the boat is furnished 
with cushioned seats, they should be of a useful sort — not stuffed 
with rags, cotton, or wool, which absorb water, unless very 
carefully covered with trustworthy waterproofing. If made 
with cork they will be lighter, and may be serviceable as 
life-buoys. 

The art of boating is a useful one, and is a favourite 
athletic pastime. This is especially the case with rowing — 
the use of oars or sculls in propelling a boat through the 
water. The boat is the weight to be moved; the water is 
the real, though the rowlock is the apparent fulcrum or rest; 
and the oar is the lemr ; while the hand is the power which, 
pripperly.tising the lever upon the fulcrum, causes the weight 
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of the boat (and its contents] to move. The oar is a lorn 
timber instrument intended to be used by a single person in 
rowing. It consists of several parts— (1) the or handle* 
(2) the loom, the in- boat part between the handle and the 
rowlock; (3) the a leather knob put on to keep the 

loom from going too far out through the rowlock; (4) the 
leather, a band of some sort, mostly of leather, to preserve 
the oar from wear from its action in the rowlock; (5) the 
neck, the out-boat part of the oar between the loom at the 
rowlock and the blade; and (6) the blade, the flat and 
slightly curved part which dips into the water. Rowlocks are 
iron or brass fittings of various patterns revolving on a pivot, 
fixed to the gunwale or to the outrigger if the boat is 
narrow. or thole- pins are upright pieces or pegs 

of wood, either fixed into the gunwale or movable from one 
hole to another, formed in the gunwale, and protected by 
brass rims. They are designed to steady and retain the 
oars in their place. The greater the distance of the oar- 
grip from the rowlocks (or tholes), and the less the safe 
distance of the water from the out-boat part of the oar in 
the rowlock, the greater the (possible) power of the rowing 
and the speed of the boat. The grip of the oar ought not 
to be round or smooth, but made to suit the grasp of the 
hand, or it will either roll in the fingers or slip from the 
hold, while the hands will very readily blister. 

The conditions and opportunities essential to exercise and 
pastime being abundant, the attainment of the rudiments at 
least of the art and practice of managing a boat should have 
a very general charm. A steady boat and a steady friend are 
good things to begin wfith, and a few very simple cautions 
may help both friend and learner. In stepping into a boat 
do not place your feet on the gunwale or side seats, but step 
either into the bottom of the boat or upon the middle of the 
cross- seats (thwarts). When ladies are getting in, the boat 
should be held steady till they are properly seated When 
pushing off, stand in the body, not by the bow or on the side 
seats. No more than one person ought — whether entering 
or leaving a boat, or shifting place in it— to stand up at the 
same time in a rowing boat. No unnecessary distractioti 
of helmsman or oarsman should be indulged in; especially 
avoid sudden rising, cries, or change of place. Obey im- 
plicitly the directions and orders of the person into whose 
charge the boat has been placed. Remember that salt water 
rots "leather, and therefore avoid wetting shoes or boots, 
and when boating wear canvas shoes having india-rubber 
soles. Bo not put on clothes that are readily spoiled, and 
see that they are such as will allow the utmost freedom 
of limb. If in boating you get wet, do not, if it can be 
helped, let your clothes dry on you, but change them as 
quickly as possible — especially if damp with fresh water or 
rain. Port is the left and star-board the right hand side, 
looking from stem to bow. 

A novice in rowing should study the art of handling the 
oar under the direction of an experienced oarsman, whose 
verbal directions are indispensable in learning to row well. 
A good oarsman will see that the thwart on which he sits 
is steady and of the proper height for him. Unless he 
sits so as to exercise complete control over oar and boat 
— in relation to the water — he cannot manage to employ 
that light, smart, and timely stroke which keeps -the head 
up and sends it onward. He should sit well aft on the thwart, 

lace his feet— heels close together — firmly on the stretcher, 

aving his knees slightly bent, and about a foot apart from 
one another, and rising just so high that the oar while in 
motion comfortably clears the knees. When the rower has 
himself in position thus, he should grip his oar close to the 
end, with the hands about three inches apart, having the 
fingers above and the thumb under the part grasped. The 
two upper joints of the fingers should perform the grasp, the 
lower joints being left nearly straight, then the tluimb should 
close and grip, but without compelling the lower joints of the 
other fingers to join in the grasp. The lower part of the 
palm and the ball of the thumb should not touch the oar at 
all. The oar being placed between the tholes or on the 
rowlock, with the blade just far enough dipped into the 
water to cover the blade, but no more, he is prepared to 
act. , Set the shoulders square; expand the chest, that the 


lungs may have free play; kee]) the back straight, then Imviug 
the oar jiropcrij in grip, stretch out the arm.s with um.Mdes 
in readiness; incline the body furward, with spine straight 
from hip to head. See (or rather feel) that the oar has Ijold 
of the water, the blade being at right singles to its surface, 
and then, with a long, strong, eipiable pull .swing the body 



steadily back, bringing the elbows well in towards the sides, 
and the wrists within touch of the fuli-.stretched chest, and 
finish the stroke with a finely feathered oar. To feather an 
oar is so to turn the blade immediately after it issues from 
the water as to bring it breadthwi.^e into a horizontal position, 
that it may not catch the wind or skiff the water between 
stroke and stroke. This should be effected as follow.^:— At 
the conclusion of the stroke the base of the thumb is the 
portion of the hand which should first toucli the chest. As 
soon as it does this the hands should be sharply dro]>ped two 
or three inches, which will lift the oar-blade clear of the water 
still in a vertical position. Then, but not till the oar is dear 
of the water, the wrists should be lowered, causing tlie oar 
to revolve on its own axis through a quarter of a turn, wdiich 
will bring the blade into a horizontal position. The next 
step is to get forward into the position in which to begin 
another stroke, which is called “ recovery.” First the arms 
are extended in front of the body as rapidly as possible, thus 
pushing the oar away from the rower, the blade of conr.se 
retaining its horizontal position. Then the body should 
be swung forward steadily, with the arms now' outstretched to 
their full length. Tlve fost part of the recovery sliould be 
the most rapid. As the end of the reach is a|)proached the 



speed of the swing forward should slacken .so that it may end 
without a jerk. Just before the next .stroke commences the 
wrists are straightened, which brings the oar-blade into the 
vertical position, and then tlie hands are raised sharply so as 
to immerse it edgewise just as the brniy commences to throw 
back. ,.The next stroke tlmn proceeds tlirougb the 
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sanie cycl© of ino veaionts. These should be practised 
separately as well as together under the eye of an experienced 
oarsman, able to detect and correct faults of form, until they 
become practically automatic. In racing boats the recovery 
is aided by straps attached to the stretchers, through which 
the feet pass, but the muscles of the body should do the 
greater part of the work, and such aids may not be advisable 
for learners. Some raise the bar considerably above, while 
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others allow it almost to skim over the surface of the water. 
The swing of the body in plying the oar ought to be in line 
with boat— straight from stem to stern, not towards either 
side. Following these directions deliberately, the accomplish- 
ment of making a perfect stroke will be surely acquired. 
This implies uniformity of work, equability of force, tension, 
and precision in time, and excludes shirking. By making 
a steady sustained stroke, a far larger distance is traversed 
in the same time with a much less expenditure of physical 
energy than can be gone over with much fatigue and loss of 
breath in ill-timed, intermittent exertion, varied by an 
occasional spurt. Avoid especially pulling from the elbows 
rather than the shoulders. 

A scull is a light and small oar, the loom of which is in 
length equal to half the width of the boat to be impelled; 
so short that one man may work a pair. Oars and sculls 
ought for easy use to be somewhat elastic. The handles of 
sculls should overlap each other a little. Short looms are in 
general to be preferred to long ones— especially in boating 
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on the sea. When two or more persons each work a pair 
of oars it is called douhle-scullmff. 

When one has become thoroughly master of the use of one 
oar, he may then begin to work a pair. The boat chosen 
for this ought to be light but safe — ^an ordinary skiff, but 
mot an outrigger. The latter is too easily capsized by a 
false stroke^ a swerve in the motion of the body, or an in- 
equality in pressure on or speed of the oars. In using two 


oars sit exactly in the middle of the thwart. When oars or 
sculls overlap, the right-hand oar is that most frequently 
plied as topmost. Take care that the oars are dipped in the 
water without undue delay, and lifted from it cleanly and 
sharply at the end of the stroke; keep the head erect, look 
straight before you, watch your hands rather than your 
oars — if the hands do their duty the oars will act rightly. 
The following terms concerning oars will be found useful : — 
Boat oars signifies, lay them in the boat (having ceased 
rowing). Lie on the oars, suspend rowing for a time. ^SMp 
oars, fix them in the rowlocks ready for use. Unship oars, 
remove them from the rowlocks. Easy all, stop rowing. 
Forward all, stoop, ready to take a stroke when “ go ” is 
said. Back her, dip the blade well in the water and push 
the oar from instead of pulling it to you, Tione, keep swing 
of stroke along with the stroke oar. Paddle, row slowly. 

A boat starting from a seabeach should be kept upright 
on its keel, and run down on wetted pieces of hardwood 
called skids. On reaching the water-edge, point the head 
in the direction of the waves, put in any ballast required, 
shove off not on the big but on the small waves. The big 
waves generally run in threes, and then come the small ones. 
A short wait to see and seize the opportune start may save 
the shipping of a sea and getting a thorough wetting, or 
being tossed back broadside on the beach. Get into the 
boat by the stern, so that your weight may lift the head 
just as it floats off. It is much safer going out than coming 
in through a surfy sea; for danger is faced in the former 
case, in the latter it overtakes one from behind. In going 
in towards a beach, keep the stern and head end-on in the 
direction of the rolling of the waves; back stern against the 
big waves, and let them roll in, but row quickly and well 
with the small ones. They will float you longer and run 
you in more easily. In sea-rowing the strokes ought to be 
taken shorter and quicker than in river- rowing, and they 
may be best timed by the waves. Get a boat’s head fairly 
aground before leaving it, otherwise, by bringing your weight 
forward the boat will be hindered from running up, and a 
broadside from the sea is risked. Keep to leeward head-on 
towards stream or tide when going alongside of a vessel or 
pier. In small craft do not keep too close to the bank of a 
river. Never in a rowing boat change helmsmen when near 
other vessels, and do not cease holding the tiller or yoke- 
lines until they are safely caught by the exchanger. 

The rudder is the fitting by which a boat is steered and 
kept in any desired course. The management of it should 
only be intrusted to a trustworthy responsible person. He 
must take care that the rudder is properly hinged by the 
pintles into both the upper and lower gudgeons or rudder- 
irons; that it is securely supported, swings easily, and answers 
to yoke-lines or tiller. The yoke is a piece of wood into 
which the neck or stock of the rudder is fitted. It is pulled 
by yoke-lines to right or left as required. If the lines are 
held straight from each end of the yoke, that one is pulled 
which is in the direction, left or right, in which the boat is 
required to proceed. A tiller or helm-stock is the handle 
of wood or iron fitted through or over the rudder-stock. 
In steering with a tiller it is pushed to the right that the 
boat may turn to the left, and to the left when it is to turn 
right. Use yoke-lines or tiller with steady hands; do not 
hurry or jerk, but take it so that the boat may turn 
gradually and gracefully; taking or making sharp turns 
retards progress and tends to rolling. A wise use of the 
rudder keeps the boat’s course under constant and uniform 
control, while it enables the oarsman to give his attention 
and strength to his stroke. 

The rules of the road” in rowing are as follows: — (1) A 
row-boat going up-stream or against tide should take 
the most convenient bank or shore, and should keep inside 
(i.e. nearer the bank than) all boats meeting it. (2) One 
going down-stream or with tide should take a course in mid- 
river or with tide, and keep outside (f.e. farther from the 
bank than) all boats meeting it. (3) Any row-boat over- 
taking another boat proceeding in the same direction should 
keep clear of the overtaken boat, which ought to maintain 
its course, (To come into contact with any boat or oar or 
person in it through disregard of this rule is to commit a 
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fovi*) (4) One boat meeting another end-on {i e. when only 
her bow can. be seen), if in 'stiii or open waters; or lakes, 
should keep to the right, passing the boat met on the port 
{i,e. left) side. (5) A row-boat with a coxswain should give 
way to a boat without one (as a coxswain’s directive respon- 
sibility for the manage nient of his boat is special while it is 



under way). (6) A row-boat must give way to all other 
craft, especially sailing boats, and go astern of them. 

Boats may be either single-banked— having one rowlock 
to each thwart and for one rower; or double-banked — having 
a rowlock on each side of each thwart, and seating a rower 
on each side of it. There are pair-oared and four-oared 
boats, and some have accommodation for six, eight, and even 
ten— the Eton eight and the Monarch ten on the 4th 
of June. When ten or more oars are plied the boat is often 
called a cutter. Roioing randan is using a bow and a stroke 
oar, with a pair of oars plying between them. The foremost 
man in a rowing-boat is how; the aftmost is sti'oke. All the 


other men are addressed by number— 2, 3, 4, 5, &c., according 
to their order at the rowlocks. The oars have figures on their 
looms, corresponding to the number of the oarsman and the 
thwarts they occupy. Bow is Ho. 1 ; but stroke is always 
spoken to or of by the title stroke, not by a number. His 
is the master-stroke that is to be followed by ail the other 
rowers in time and force. Bow-side is the left, stroke-side 
the right. Cox or coxswain is the helmsman, the man that 
steers. 

Stroke-oar ought to be the most skilful and able person 
at the oars. He is the one to whom ail the others look as 
leader and pattern — to be followed and emulated with science 
and patience. In rowing stroke he sets off with and keeps 
up a long, steady, and well-measured pull, the oar being 
raised, dipped, drawn towards him with undeviating regu- 
larity, and with a blade undeepened in its course through 
the water. He never suddenly increases nor decreases the 
play of his oar while the boat travels, but maintains the 
same time and speed all through his stroke. Everyone row- 
ing with him must move with equable facility and address. 
Ho not be content with keeping time, but keep stroke also; 
avoid rowing with hands liigli and blade deep; bring the 
handle up to the body, not the body to the handle; hold on 
with unslackened arms till the stroke is full ended, and per- 
severe in maintaining simultaneous dip, pull, and lift. 

While learning to row, it is a wise plan to have the same 
company and partners during practice until the novice can 
use his legs, when firmly pressed on the stretcher, in getting 
him through the first half of a stroke; take an early and 
sure grip of the water with his oar, and make a good, full, 
long, strong, well-timed, and skilfully swung pull in imitation 
of the man on the after-thwart. Having thus secured con- 
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trol over strength and stretch among Ins accustomed fellow- 
oarsmen, he should change thwarts and oars witli his eoin- 
rades, getting in succession into neighbouring seats, say 
seven with stroke, five with .six, three with four, and two 
with bow, thereafter taking the even numbers where lie had 
taken the odd ones. While so practising let him see tliat 
he swings straiglit, looks right aft, avoids screwing about or 
jerking, and does his fair share unshirkingly. Of course it 
is right that as far as possible the oarsmen paired together 
should be much about the same weight, similar in stretch 
and style. Rowing in matches should not be attempted till 
he knows how to keep his place among his comrades, and 
use his oar, with purposeful resolve to avoid scratchy strokes, 
and to observe with reliable endeavour everything he lias 
learned to do in the noble art of rowing and sculling. 


CHAPTER XVIIL 

FE.XGIXO. 

The art of fencing is a difficult and delicate one. It 
requires a keen eye, a ready, firm, su})ple wrist, .steady yet 
sensitive nerves, muscles of healthy tone umler complete con- 
trol, and a speed and lightness of touch which act like 
instinct. 

Fencing brings out most effectually of ail amusements and 
competitions the entire individuality of those who engage in 
it. As a part of the social equipment for self-protection it 
has fallen out of use in Great Britain, though not in other 
European countries ; but as the art of personal training and 
development it holds the highest rank. 

The following suggestions may perhaps be found of 
service 

(1) Hever on any account begin to use the foils without 
wearing tlie proper guards, especially the mask or face guard. 

(2) Opponents should always take care to begin play out 
of distance. 

(3) The act of crossing and touching the t>lades of tlie 
foils ought to be regarded as the signal that both players are 

ready, and no hit should be given 
before this preliminary. 

(4) Players should settle, before 
they begin to cross weapons, how 
many hits are to ]'?e counted as con- 
stituting a game. The numbers chosen should preferably 
be odd and low ones — 3, 5, 7, 9, &c. This, by fixing a 
point to be aimed at, prevents overstrain, induces attention 
and care — thus increasing the interest and usefulness of the 
exercise. 

(5) Ho hit should be considered effective {Le, be counted) 
which is given with any other part of the weapon than tlie 
point. Hits made on the mask do not count. 

(6) Two thrusts should not be made on tlie same lunge. 

(7) Opponents, in play, ought not both to strike at once. 
Should this however happen, if both have lunged, tlie hit is 
counted to neither ; or if counted it should be that only 
which has been given in the third position. 

(8) A disarm counts as a hit to the player who effects it. 

The body ought to be encased in mask, double-jacket, 

body-pad, and gauntlets. 

The foil is the instrument chiefly used in fencing as a 
pastime. It represents the rapier or small sword, the 
weapon msed in hostile encounters. The foil consists of a 
thin elastic steel bar, the point of which is for .safety’s 
sake protected by a flat ‘‘button” covered with leather, so 
that when a thrust is made it cannot wound. This blade 
is technically spoken of as having two portions — the forte, 
one-third of the length from the hilt, and i\\Q foible the re- 
maining two-thirds to the point. Such a weapon varies in 
length from hilt to point in pro|>ortion to the stature of 
the person wlio uses it— between 30 and 32 inciies is reck- 
oned a medium length, and the maximum seldom exceeds 
36 inche.s. The foil is a simple mechanical lever ; the 
forte, being nearest the power, lias the greatest strength. 
Hence a thrust can be parried by pressing on the foible or 
outer extremity of an opponent’s foil witli tlie forte or inner 
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portion of your own, and thus diverting his point from its 
“ThffoSuld be held lightly hut firml^yhy the fingers 
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Fig. 1.— Holding the FoiL 

nn it SO as to hold it in the hollow of the palm, called 
the “ line of life.” The thumb should not touch the hilt or 
Inard rf the M. Holding the foil as described in the right 
K with Ser nails up and point turned towards the 
ground stod erect with the right foot pointing straight in 



Fig. 2.— On Guard in Qmrie 


front, and left foot to the left, the heels topther. The foil 
should then he directed towards the neck of a supposed 
opponent, the hand being held level with the left breast and 
the elbow just clear of the right hip. Then bend both knees 
and advance the right foot to the front about twice its own 
length The left arm should be raised, being held 
behind the body with hand drooping forward to 
balance the right arm and foil (as in fig. 2). ine 
position thus taken is designated on guard in 
qiiarte.” From this position the « advance should 
be practised by moving the right foot forward, a 
short rapid step, immediately followed by bringing 
UT) the left foot a similar distance while preserving 
their relative positions. The “retreat” is effected 
by moving back the left foot first, and following it 

up with the right. ' , , . v 

To make a thrust the point of the foil 
dropped until it is somewhat lower than the hand 
which holds it, and the arm suddenly straightened 
to its full length. The “lunge” is a continuation 
of this movement. Holding the sword-arm priectly 
straight as described, shoot forward your nght foot 
about twice its own length, at the same momep pro- 
pelling the body forward by straightening_ the left 
leg while the left arm is dropped to the side, palm 
outwards. These combined movements should be 
practised until they can be performed p one with 
great rapidity and the point of tp foil can be 
brought to touch whatever spot has been demded on. 

The getting back to the position of guard ^r the lu^, 
called “reWry,” is effected by drawing back m Tight 
foot, bending the left knee, bending r^ht am 

raising the left, so as to resmiife the poMt^,&OBi VI, , 


lun®‘e was made. In order to increase the distance covered 
bv the lunge, the left foot is often brought up nearly to tiie 
right while the knees are still bent. This must be done 
neatly and quickly, so as not to attract an opponent s atten- 
tion In all these movements the balance of the body must 
be preserved, as this is essential to perfect control. When on 
guard the knees should be so far bent that each foot is 
entirely concealed by them from your owii view. 

Here it is necessary to explain that the siirtace oi the 
fencing jacket is mapped out into four (imaginary) quarters, 

which are called ‘‘ lines,” the f- q 

two upper quarters (as shown 
in fig. 3) being called “ high 
lines,” and the two lower 
“ low lines.” These are 
again divided into sides, the 
right being the “outside” and 
the left the inside.” These 
i areas are threatened by vary- 
I ing forms of attack, and are 
protected by different “ par- 
ries.” Attack on the high 
lines and the answering parry 
are said to be “in sixte” 
if the hand is held nails 
upward, or “in tierce ” if it 
is held nails downward. 

In assuming the position of 
“ on guard” it is best to cross 
blades with your opponent, 
which act is called “ engage- 
ment ” and it should be your , , . . 

endeavour, so long as you act on the defensive, never 
to lose touch of the adverse blade for a moment, or 
having lost it to find it again as promptly as possible. 
When so engaged, if your opponent lunges, there is no 
need for such a definite movement as a parry. All you 
require is to protect yourself by a degree of Fissure against 
his foil proportioned to the strength of his attack, by which 
his point can be readily turned aside from its aim. 
generally form the engagement of ‘ quarte, specially 

protects the high lines of the left side of the body, leaving 
those on the right side to be protected when threatened by 
the appropriate parry. Simple parries are those m an 
opponent’s foil is followed into the line of attack and tiien 
warded off*. The names of the simple parries are prime, 
seconde, tierce, quarte, quinte, sixte, septime, and octave, in 
England septime is commonly called ‘‘ hail circle. 

The pany of quarte is made, from engagement of sixte, 




Fig. 4 .,— Parry of 0uart6. 


by carrying the blade smartly across the body, using the 
fibers and wrist rather than the arm in the movement , and 
S of the forte of your foil against the foible^r 

r^klr part) of your ® 

.fee direction of your body. The elbow of the swora 
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ariB should be kept as close to the body as possible without 
inconvenience, nearly level with the hip bone. The hand 
should be lield nails upward, and the point of the foil kept 
as nearly stationary as possible, so as to be ready for an 
answering thrust (see fig, 4). The parry of septime is used 
when the low lines on the'left side are threatened, and is 
made from the engagement of quarte by dropping the point 


Fig. 5,— Parry of Septime, or Half-circle. 

below the hand and moving the blade to the left with a 
semicircular sweep. The point, however, should not be 
dropped lower than the bottom of the opponent's jacket, as 
in fig. 5. 

The parry called high septime is made in the same way to 
protect the high lines on the left side, by raising the sword- 
hand to the level of the chin. 

The parry of si'Me is made from the engagement of quarte 
by carrying the foil across the body so as to protect the 
right breast, as the parry of quarte protects the left. Here 


also the point of the foil should be kept nearly stationary, 
the move being made with the forte, and as far as possible 
with the wrist and fingers only, as shown in fig. 0. 

If the low lines on the right side are threatened the parry 
of octave is made from the engagement of sixte by keeping 
the hand in the same position but dropping tlie point below 
the hand (fig. 7), precisely as is done from the engagement 
of quarte to septime^ when the low lines on the left side are 
threatened. In all the parries above described the hand 
is held nails upward. 

The parry of quinte or “low quarte” protects the middle 
region of the left side of the body. It is made by lowering 
the hand from the position of quarte towards the left hip and 
applying sufficient pressure to the left to carry the opponent’s 
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point clear of your body. Your point should be kept upward 
in direction though it has to be lowered in position. 

The parry of tierce is the same as tfiat of sLvie, except that 
it is made with the finger nails downward; tfie parry 
named seconde differs from tiiat of octam in the same respect. 
The parry of prime is also made with the back of the hand 
turned upwards as far as possible. From the position of 
guard in quarte the hand is moved in the direction 
of the left shoulder, while the point of the Ml is 
lowered and the back of the liand turned upwards 
and rather to the left. This parry protects the low 
lines of the left side, and may be transferred to the 
high lines on the same side by raising the hand, when 
it is called high prime. 

Though the four simple parries, quarte^ septime, 
siafte, and octave, are in theory sufficient to re.sist any 
variety of attack, they are found in practice not to 
be rapid enough for certain emergencies. To meet 
the.se, counter or circular parrie.s were introduced. 

Quarte , — From the engagement of quarte, as your 
opponent disengages to make his tliriist, you follow 
the movement by dipping your point under his blade 
and bringing it round in a circle from left to right 
(as shown in fig. 8), so a.s to bring it back to the side 
on which you were engaged when he commenced his 
move. Your hand should be kept steady in posi- 
tion, and only the point of the foil moved by fingers 
and wrist. 

JSixte, — From this engagement the counter parry 
is made exactly as from tiie engagement of quarte, 
except that the circle made by the point is in the reverse 
direction, or from right to left. 

Septime, — From this engagement, in which tlie blades are 
pointed downwards, a.s your opponent raise.s his point to 
disengage, raise your own and make a circle round his 
blade, which brings it back to tiie side from which it started 
and preserves your guard, as shown in fig. 9. 

Octave,— engagement is also on tfie lower line.s, and 
the counter parry is made as in the counter of septime, 
except that the circle described by your point is in the 
reverse direction to that shown in fig. 9. Altlmugh 
other counter parries exist, the.se four will sufficiently 
illustrate the principle on which all are executed, 
and when sufficient dexterity has been acquired by 
practice of these counter parries it will be found 
easy to extend the principle as the need arises. 

The forms of attack may be either primary— that 
is, initiated by the attacking party— or .secondary, 
in retaliation for an attack which has been foiled, or 
made to prevent the delivery of one which has been 
foreseen. An attack should always be delivered with 
the sword-arm perfectly straiglit, hand held naiis 
upwards, and the point of the foil lower than the 
hand. The impetus of the “ lunge” is derived from 
the legs, the right foot being suddenly moved for- 
ward and the left leg straightened so as to throw 
the entire body forward. These movements so 
rapidly succeed the .straightening of the sword-arm 
as to seem part of one move. The act of chang- 
ing from one line preparatory to an attack on a differ- 
ent line, called disengaging, is done by |>assing the 
point of your foil under the blade of your opponent’s 
if from one high line to another; if from a high line 
to a low one by dropping the point, or if from a k>w fine 
to a high one, by raising it. When this forms part of an 
atfcick tlie arm should be straightened simultiineousiy with 
the disengage, so that the thrust may follow with the 
utmost rapidity to prevent its being sncce.ssfally parried. 

A counter-disengage is a movement similar to the dis- 
engage, but made in the reverse direction. If an opponent 
disengages from quarte, you lower your point and pass it 
round his blade by a circular movement, resuming the line 
of engagement and at same time straightening your arm 
and lunging in quarte with sufficient pressure to the left 
to prevent your blade being diverted from its aim. On 
other changes of engagement this attack is made on similar 
principles, only allowing for the different positions of the foils. 
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Ixviu 

The attack called “ cut-over” is executed by drawing back 
the foilj bending the arm so as to raise the point, and then 
throwing it over your opponent’s blade while you straighten 
your arm and lunge. The change in direction of the point 
should be made by the fingers, the hand should be kept nails 
upwards, and should be higher than the point when the 



Fig. 7. — Parry of Octave. 

lunge is made. In order to be successful this mode of attack 
requires great rapidity and dexterity of movement. 

A feint is a pretended attack intended to distract an 
adversary’s attention and so mislead him as to put him off 
his guard, and gain the advantage of making the attack in a 


Fig. 8. 


Pig. 9. 





different line. This is done by making a motion towards a 
certain hm just at the moment the right foot is raised from 


the second position. By this manoeuvre, if rightly managed, 
the opponent’s blade is put into an awkward position for so 
recovering as to meet the real attack, which when made 
should be done with quick precision and a straight arm. 
Every movement made in fencing should have a purpose. 
Practice alone can secure the speed of eye to detect and 
countervail a feint, and strength of judgment to resist 
the decoying suggestion of one unless the entrance 
to the likeliest real attack be well covered. 

All feint attacks depend for their development 
on the reception they meet with. If, being engaged 
in one line, on your threat of attack in another, 
your opponent does not take the trouble to move 
his hand to parry, you should, if you are near enough, 
turn your feint into a reality by lunging in. If he 
parries, you must be guided by the parry he selects 
as to the further conduct of the attack, trying to get 
round or under it, as the case may admit. 

Another mode of attack consists in trying to force 
your opponent’s blade from its position, to give you 
an opening to lunge. This is sometimes done by a 
short quick tap of your forte on his foible, necessitat- 
ing the withdrawal of your blade a little way from 
contact, which has its risks. Or an opponent’s blade 
may be pushed out of line by varying degrees of pres- 
sure of your forte on his foible, the pressure being 
supplied by fingers and wrist. Sometimes a thrust 
can be made almost in the line of an opponent’s 
blade with just sufficient pressure to force his blade 
out of line. 

The attack called a riposte is a thrust made in return 
for an attack which has been successfully parried. A 
riposte may be made either (1) direct from the parry without 
pause to allow your opponent to recover from this extended 
position on the lunge ; (2) changing the line by a disengage 
or cut-over. The riposte is usually made from the posi- 
tion of the parry to save time, except that when the 
parry is made with the hand nails downward the 
position is changed and the thrust made nails up- 
ward. In disengaging from one of the high line 
parries it is often found best to drop the point into 
one of the low lines and make the attack there, 
with the view of disconcerting your opponent in his 
parry. A counter riposte or remise an attack 
made after parrying a riposte by the fencer making 
the original attack. Sometimes an attack is made 
with the express purpose of leading up to a counter 
riposte, but this form of attack has no chance of 
success unless you are a really expert fencer. Un- 
less the lunge has been made in the best style and 
with full control of every movement, it will be diffi- 
cult to meet the riposte with a neat and rapid parry 
/ so as to give an opportunity for a counter riposte. 

We have now supplied the would-be fencer with 
the meaning of the main terms used in the elementary 
processes of this variety of the art of defence, and 
defined for his use the most necessary evolutions. 
Innumerable combinations of these become possible 
in the hands of experts ; but these are developments 
which are only to be understood and practised 
by those who have learned the rudiments in some such form 
as we have now presented them. 




THE END. 
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52 Cells and sacs, 

136 development of, . 

817 Cellular and vascular plants, . 

32S “ tissue, description of, 

328 Characeie, . . . . 
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195 i Exothecinm, . . . . . 713 ! 

328 • Ferns 1202 ^ 

230 ' FertEization, process of, , , . 715 ! 

328 Fibre and membrane, . . . 143 ; 

137 Flax plant and its fibre, , . .144 

527 Flora, definition of, . . . . 62 

619 Floral envelopes, .... 530 

50 Flower-Vjnds, 531 

136 Flowers, 529 

136 “ examination of, . . ,141 

137 “ fertilization of, . . . 62*2 

904 * ‘ sections of various, . . 625 

329 Fructification and fertilization, . 141 

[286 ** or fruiting, . . 821 

137 Fruits 820 

328 Fungi, 1^1 

904 Germination, ..... 713 
328 Glossology or terminolo^, . . 60 

Goethe’s “ Metamorimoses of 

Plants,” 61 

Grape, gooseberry, barberry, &c., . 822 
332 Greek rootentters, .... 60 

1200 Grew’s “Anatomy of Vegetables,” 61 

1008 <^80cium, 6^ 

531 Hazel and filbert, .... 823 

1201 Heart-wood, 334 

531 Herbarium or Hortus siccus, , . 62 

334 Horsetails, &c., . . . . 1^ 

1200 Humus, . * • 

823 Inflorescence and fractmcation, . 142 
^ “ definite or terminal, . 630 

59 indefinite or aadUary, 530 

624 ** or anthotaxis, . . 530 

529 Intussusception, . . . » 1^ 

821 Ivy, the common, . . . * 

822 Jussieu’s “ Genera Plantaraicu” * 61 


Latex of vegetation, v. ' , , . ] 
'60 Leaf , apex of the, . , ■ . , . 

907. “ margin of the, . 

59 Leaf -base, 

234 Leafless plants, . ' . . 

85S ■ Leaves, aerial, and submerged, . ' 4 
234 “ and their parts, ... 

3J13 “ articulated and non-articu- 

333 lated, . . . . 

234 “ compound, and the.irclassi- 

1287 fication, . . . . 

60 deciduous and persistent,.' 

12^ “ , foliage, , . ■ . ■ ■ . 

61 ' nervous structure of, 

141 “ simple but divided, . . . ^ 

59 . ** , simple undivided, , 

61 ^ skeletonizing, . 

60 “ special function of, . . 1 

61 . “ ’ structure of, 

141 “ ' varieties' of, 

“ venation of,^ . . .. ., . ■ 

630 Legumes or pod fruit, . . . 

428 Li<m.ens, . ' . . ' . ' . . 1 

822 Ligula, ...... 

334 Lindley’s classification, . , ■ . . 1 

3^14 linnsean system .of classification, . 1 
334 Linujeus’ division of plants, ' , , 

332 “ work on botany, ■ . . . 

6^ Merlullaiy^ rays, , . - ' , 

1(K)9 sheath, . , 

824 Microscope in botanical research, . 

142 Midrib, 

143 Mistletoe, 

332 Mosses and liverwoi'ts, . . . 1 

143 Mulberry, fig, and |>ine-apple, 

1201 Muscineks I 

1100 Mycelium, I 

1289 Natural system, Jussieu and De 

824 Camlolle s, . I 

333 “ “ tabular view of, . ] 

624 Nuts or shell-fruit 

144 Ochrea, 

236 i Oogonium and antbcridiiiTn, . . 1 

62i) i Orange, lemon, citron, shaddock, . 

1200 ; Organic and inorganic kingdoms, . 

1202 j Organized and unorganiz(3d bodies, 
1099 * Organography, .... 

714 ! Organa of a plant, .... 
821 j Ovary, . _ . 

8*23 i Ovules, definite and indefinite, 

, 332 I Parenchyma, 

. 713 I Peach, . . , . . ■■ . 

, 623 I Peduncle, . . . ■ . 

, 428 I Pericarp, . . . , . ^ . 

. 10^)9 j Petiole, common and partial, 

, 713 ' Phanerogamia, .... 

, 1202 ! Phyllotaxis or leaf arrange:m.ent, . . . 

. 715 ! Phytozoa or spermat<jzoias, . 

. 143 j Pistil, structure of the, . 

. 144 i ■ “ style, stigma, . . .. 

. 62 I Pistillidiuin, , ... . ' . * 

. 530 ' Pith of i}lants, .... 

, 531 Placenta, the, 

. 529 Piacentation, varieties of, 

. 141 ' Plant-life, chemistry of , . 

. 62*2 1 Plant-reproduction, 

. 625 Plants, aeration of , . 

. 141 “ age of, . ^ ^ 

. 821 “ and animals, distinction 

. 820 between, . ■■ ./ ■. .. . . 

. 1201 “ chemical composition of , . 

. 713 “ cryptogamic, 

. 60 “ fertilization of, . 

£ “ food and growth of, . 

,. . 61 . ** metastasis of, . ' . . 

. 822 , “ secondary products in, 

. 60 ; “ solid i^articies of, 


systematic observation of, 1290 
“ vital vessels of, . . . 145 

♦* volatile and non-volatile, , 1007 
Plant-zones of the Peak of Teneriffe , lOCB 
Plasmodium, . . . . . 1200 

Plum, cherry, peachi and date, . 823 

PoEen, m 

description of the, . . 714 

“ outlets for the, , . .714 

“ grains, forms of, . * . 714 

Pomegranate, . . ^ . 822 

Pomes or pip-fruit, . . * . 821 

Frotopla«ai, . . * . » 

Proxiiaate organic prmaplt, . . Iw 
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Eadicles, . 

Bay's “'Historia Plantamm,” 

Boot and stem, 

“ excretion of plants by, 

“ crown of, . • 

“ its uses and varieties, 
selecting function of, 

“ various lunctions of, 

Roots, annual, . 
biennial, _ 
description of, 

“ perennial, . . , 

“ propagation by cuttings of, . 
“ various forms of,^ . 

Sap, cbemical changes in, 

“ circulation of the, . 

“ constituents of crude, 

“ descending, 

“ of plants, 

Scale-leaves or phyllodes, 
Seaweeds, cellular and vascular, 
Secretion, receptacles of, 

Seedj constituents of. 

Seeding or fruit-bearing, 

Shoots, . . ^ . 

Silver grain of cabinetmakers. 

Soil and its constituents, 

Soils, chemical constituents of, 

“ composition of, . 

“ fertile and infertile 
“ organic elements of, 

“ productiveness of, 
Spongioles, ... 

absorbing power of, 
Sporangium, . 

Sporogonium, . 

SporuTes, . 

Spring-time, 

Stamens an( ^ 

varieties of, 

Stem, descending, . 

“ orcaulome^ . 

Stems, classification of, 

“ dichotomous, 

Stigma, description of the, 
Stipules, . . . 

Stomata of the leaf . 

or breathing pores, 

Style, description of the, 

Suckers, . 

Telluric conditions, 

Thalamus, 

Thallogens, characteristics of, 
Thallophytes, . 

ThaUus, .... 

Tissues, nouiishment of, 

Trees, shrubs, and herbs, 
Trichome, varieties of, . 

Vagina or sheath, . 

Vascular tissue, description of, 
Vegetable development, 

“ physiology, 

“ secretions, 

Vegetation, vital functions of, 
Verticiilate or whorled leaves, 

Verticils, 

Vital force, peculiarity in, 
Walnut and chestnut, . 

Woody tissue, description of, 


cmmmisTnY. 

Acetic ether, . 

Acetylene, 

Alcohol compounds, 
Alizarine, 

Alkalies and acids, . 

Alkaline earths, 

Alum^ molecule of, . 

Alumina, .... 
Aluminium, . 

Ammonia, 

“ determination of, 
Ammoniacal salts, . 

“ gas, . 

“ “ preparation 

Ammonium carbonates, . 

** chlorides, . 

“ nitrate, 

“ phosphates, 

“ . sulphate, . 


mw 


235 
61 

142 

236 

235 

237 
909 

236 

236 

237 
233 
237 
236 
235 

1007 

1007 

1007 

1099 

1007 

428 

1200 

145 

713 

713 

334 

334 

907 

908 
907 I 

909 
907 
909 
909 
235 
529 
1202 

142 
, 1006 
, 530 
. 624 
. 234 
. 331 
. 331 
. 331 
. 715 
. 429 
. 428 
. 1008 
. 715 
. 234 
. 909 
. 531 
. ,332 
. 1200 
. 1200 
. 1100 
. 331 
. 333 
. 429 
. 144 
. 1006 
. 906 
. 1101 
. 907 
. 430 
. 531 
. 59 

. 824 
. 144 


. 848 
. 460 
. 850 
. 851 
. 748 
. 936 
. 747 
. ' 456 

. 456 
. 366 
. 1321 
. 936 
. 746 
of, , 366 


936 

936 


Ammonium sulphide, 

Amorphous substances, . 

Analysis, . 

“ of a shilling, 

Aniline dyes, . 

Anthracene, . 

Anthracite, 

Antimony, 

Aqua regia, 

Arsenic acid, . 

compounds, 

** general description of, 

“ pentoxide, . 

“ trioxide, 

Arseniuretted hydrogen, 
Atmosphere, composition of the, 
Atom, hydrogen, . 

Atomic heat, .... 

** theory, . . 

“ weight, 

“ of oxygen, . 

** ** of hydrogen, 

** “ of carbon, . 

“ ** of chlorine, . 

Atoms and molecules, . 

** multiple, 

Barium, 

Baryta. 

Baum^j's hydrometer tables, . 

Benzol, 

Bicarbonate of potash, . 

“ of soda. 

Beryllium or glucinum, , 

Bismuth, . . . . 

Bleaching powder, . 

Blue signal lights, . 

Boracic or boric acid, 

Borax, 

Boron, 

Boyle's law, .... 
Bromide, .... 
Bromine, .... 
Butyric acid, .... 
Cadmium, .... 
CjBsium, ... 

Calcic sulphate, molecule of, 

Calcium, 

“ carbonate, 

“ monoxide or lime, . 
Calomel or mercurous chloride, 
Carbolic acid, . 

Carbon and hydrogen, . 

“ and oxygen, 

‘ ‘ compounds, structure of, 

“ dioxide or carbonic acid gas 
“ disulphide, . 

“ general description of, 

“ monoxide, . 

“ only found solid, 

radicals, comhmation of, 
Carbonate of baryta, 

“ of lime, . . • 

“ of strontia, ^ . 

Carbonic acid, estimation of, 

“ ‘‘ gas, . 

Carburetted hydrogen, . 

Caustic potash, . . 

soda, . . . . 

“ “ molecule of, 

“ “ solution, . 

Charcoal, . . . 

Chemical action, . . * 

“ affinity, . 

attraction, 

** changes, , . 

“ comhmation, . 

“ energy, . 

equivalents, 

“ nomenclature, 

“ notation, , 

products, weight of, 

“ reaction, . 

symbols, . 

Chemistry, dej&nition of, 

Chlorate of potash, 

Chloric acid, . , . 

Chloride, mercuric, . . . 

Chloride of lime, . . 

Chlorine and oxygen, 

and nitrogen, . 
general description of. 


936 

264 

170 

1229 

851 

851 

459 
1037 

555 
654 
654 

653 

654 
654 
654 
366 

172 

173 

91 
90 

172 

172 

173 
173 

89 

172 

458 

458 

1396 

851 

935 

936 

457 
1037 

458 
1037 

653 

652 

652 

92 

556 
556 
848 i 

937 I 
936 
747 

457 

458 
457 

1130 

851 

460 
460 
848 
460 
559 

. 459 
. 460 
. 459 
. 849 
. 458 
. 458 
. 458 
. 1323 
. 460 
. 460 
. 934 
. 935 
. 748 
. 1320 
. 459 
. 90 

. 89 

. 89 

. 170 
. 89 

. 170 
. 90 

. 263 
. 262 
. 170 
. 262 
. 262 
. 89 

. 461 
. 556 
. 1130 
. 458 
. 556 
. 556 
. 655 


Chlorine in bleaching, 

“ monoxide, 
water, 

Choke-damp, . 

Chrome yellow, 

Chromic chloride, . 

“ oxide, 

Ohromiuin, 

“ dichloride, 

“ monoxide, 

“ trioxide, 

Cionahar or vermilion, 

Coal gas, . 

“ composition of, 

“ iHunoinating power of, 

Coal tar, .... 

Cobalt and its compounds, 
Combustion, . 

Composition of water, 

Copper, alloys of, . 

“ and its ores, 

“ hydride, 

“ roasting of, 

Corrosive sublimate, 
Crystallization, 

“ water of, 
Crystallography, . 

Cupric compounds. 

Cuprous compounds, 
Decomposition, 

Definite proportions, law of, 
Densities of gases and vapours, 
Dephlogisticated air, 

Diamond, the, . 

“ structure of, 

Dimetric or pyramidal system, 
Earth's crust, composition of, 
Earths, ...... 

Elementary bodies, chemistry of, . 

‘‘ “ specific heat of, 

Elements, distribution of, 

“ number of, . 

Erhia, 

Erbium, . . . . 

Ethene or olefiant gas, . 

Flame, illuminating power of, 

“ luminosity o^ 

Ferric acid, 

“ oxide, . 

Ferrous and ferric chloride, 

“ carbonate, 

“ chloride, . 

** oxide, 

“ salts, . 

“ sulphide, . 

Fire-damp, 

Flint, .... 

Fluorine, general description of, 
Fuels, composition of, , 

Fuller’s earth, 

Galena, . 

Gallium, .... 

Gases, specific gravity of, 

Glass, analysis of, . 

Glauber's salts, 

Glucina, . . . . , . 

Glycerine, general description of, 
Gold, fulminating, . 

“ general description of, 

“ its compounds, 

“ standard of Great Britain, 
Graphic symbols, . 

Graphite or plumbago, 
Gravimetric analysis, 

Guano, analysis of, . 

Guignet's green, 

Gunpowder and nitro-glycenne, 

“ manufacture of, 
Halogen elements, . 

Haloid compounds, 

Hydrates, infiuence of radical) 
Hydride compounds, 
Hydrochloric acid, . 

“ solution of, 

Hydrofluoric acid, . 

Hydrogen dioxide, . 

'' disulphide, 
fiuonde, . 

general description of, 
monoxide or water, 
potassium carbonate, 


555 

556 
555 
172 

1037 

1037 

1037 

1036 

1036 

1036 

1037 
1130 

460 

460 

460 
851 

1036 

461 

170 
1129 
1128 
1129 
1128 

555 

266 

265 

264 

1129 

1129 

89 

171 
^1 
363 


265 

91 

456 
363 
173 
91 
91 

457 
457 

460 

461 
461 
1035 
1035 

747 

1035 

1035 

1036 
1035 
1035 

460 
456 
657 
'459 

456 
1127 , 

936 

169 

1231 

936 

457 

461 
1131 
1131 
1131 
1131 

747 
459 
1229 
3394 

1037 

462 
461 
565 
555 

748 
850 
555 

1320 

557 

365 

559 

657 

364 

364 

9:i6 
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Hydrogen aodinm carbonate, 

“ snipbate, 

** sulphide, 

Hydrometer tables, .Baum^'s, 
Hydrophane, . 

Hydroxylamine, 

HypocMorous acid, 

Indium, . 

Iodine, 

Iridium, . 

Iron and eteel, 

“ coDapounds, , 

“ ^ ore, and nitre, analysis of. 

“ pyrites, 

: sesquioxide, 

Isomeric compounds, 

“ “ analysM of, , 

Laughing gas, . 

Lead and its compounds, 
monoxide,. 

Light, wave-lengths of, 
Lime-bumiiig, . 

“ its varied uses, 

Liquids and gases, structure of, 
Litharge, . 

Lithium, . 

Litmus solution, 

Madder-dye or artificial alimrbu 


oxide, . 

“ sulphate^ » 

Magnetic or black oxide, 
Manganese, 

“ alum, . 

” atom, . 

“ carbonate, 

dioxide,. 

“ heptoxide, * 

*® monoxide, 

** sesquioxide, . 

** sulphide, 

Manganic and permanganic acids, . 
oxide, 

Mangano-manganic or red oxide, 
Manganous salts, . 

Marble, .... 

Marsh gas, 

Mercunc chloride, . 

compounds. 

Mercurous compounds, . 

Mercury, general description of, 
Metallic ores, . . . . 

“ oxides and sulphides, 
salts, . 

Metals, alloys of, 

“ and non-metals, . 

“ chemical properties of, 

“ classification of , . 

have all geometrical forms, 
“ light and heavy, 
melting points of, 
of the dalles, . 

“ specific gravities of, 

“ th. ” 


fie noble, 
their number, 

Metathesis, 

Methyl hydride, or marsh gas, 

Molecular motion, . 

“ theory, . 

“ unit weight, . 

Molecule, definition of, . 

Molecules and atoms, 

“ division of, 

“ magnitude of, 

“ relative weight of, 

M onometric, regular or cubic 
hlolybdenum, . 

Multiple proportions, law of, 
Naphthalme, . 

Nickel and its compounds, 

Niobium, 

Nitre or potassic nitrate, 
Nitro-glycerine, 

“ in blasting, 

Nitrogen and oxygen, compounds of 366 
general description of, . Mo 
monoxide or nitrous oxide, 366 
Nitrohydrochioric acid, . . . 555 

Olefiant gas, 460 

Organic chemistry, .... 1228 


936 Osmium, 1132 

558 Oxidation, 363 

558 Oxygen gas, manufacture of, . , 3^3 

1396 “ general description of, . 363 

“ its weight and specific 
936 gravity, . . . . ^ 

556 “ liquefaction of , . . . 364 

936 Ozone, description of, . . , 364 

5^ Faliadinm, . . . ' . . 1132 

1132 Pearl ashes, . . ■ . . .934 

1035 Perchloric acid, .... 656 

1035 Perissads and artlads, . . .747 

1230 Phenol or carbolic acid, . . .851 

1036 Phosphorus, general description of, 633 

1035 “ pentachioride, . . 653 

848 “ pentoxide, . . , 653 

848 red or amorphous, . 653 

3^ “ trichloride, . . . 653 

1127 “ trioxide, . . . 633 

1128 Phosphuretted hydrogen, . , 653 

91 Physical changes, . . . .170 

457 Platinum comi)ound8, . . . 1131 

457 “ crucibles, . . . 1132 

93 “ methods of obtaining, . 1131 

1128 Potashes or i>earl ashes, . . . 9M 

936 Potassic chlorate, .... 461 

1320 “ nitrate or nitre, . . 461 

851 Potassium carbonate, . . . 934 

458 “ chlorate, . . . 935 

458 “ chloride, . . , 9^15 

458 “ discovery of, . . . 934 

458 “ hydrogen sulphate, . 935 

10J15 “ hydroxide, . , . 934 

937 “ monoxide, . . , 934 

938 “ perchlorate, . . . 556 

747 peroxide, . . , 934 

938 Precious opal 456 

938 stones all crystals, . , 264 

938 Qualitative analysis, . . . 122i) 

93S Quantitative analysis, . . . 1229 

938 Quantivaleiice, .... 745 
9^ “ diagram of, . . 746 

938 “ symbols of, . . 746 

938 “ variations of, . , 746 

93S Quicklime, 457 

938 Quinone, 851 

457 Red fire, composition of, . . 458 

460 Red lead, 1128 

555 Rhodium, . . . .1132 

1130 Rhombohedrai or hexagonal system, 265 
1130 i Rubidium, 936 

1129 i Pwuthenium, 1132 

932 Sal-ammoniac, ..... 936 

933 Salt, common, . . . . . 935 

934 “ “ analysis of, . . 1238 

933 Saltpetre, Chili, .... 936 

^ Sal-volatile, 936 

933 Scheeie’s green, 

933 Selenium dioxide, . 

2^ “ general description of, 

933 Silica, . . . 

932 Silicon, .... 

934 “ dioxide or silica, 

932 Silver bromide, 

“ chloride, 

“ general description of, 

“ iodide, , 

“ nitrate, . . . 

“ oxides, . 

sulxAide, . . 

Singing fiame, ... 

Soda, .... 

Soda-ash, . , . . . 

“ analysis of, . . . 1321 

Sodium carbonate, .... 935 
“ chloride, . . . . 935 

“ dioxide, .... 935 
general description of, . 9^ 
“ hydroxide, .... 935 

nitrate 9J^6 

oxide, . . . . . 9^ 

“ 8ulx>hate, . . . . 935 

Solids, molecular structure of, . . 93 
vSolution, standard, . . . * 

Sx>irits of hartshorn, . . * ^3% 

Stannum, (tin), . . . .1036 

Strontia, . . . . • ■ 

Strontium, . . . * . 

nitrate,. . . ■..■■458 

Substances, cellular structure of, . m 
“ dimorphous, . .265 


932 
747 
460 
92 
92 
92 

91 
89 

170 

92 
169 

system, ^ 
1037 

171 
'851. 
1036 
ia37 
■lei 

■" 461 
.;462 


Substances, elementary, . 90, 171 

“ isomorx)hous, . . 269 

** ■ simple and compound, 89 
Suearof lead, . ' .. . . .1128 

Sulphur compounds, . . .657 

dioxide, . . , . 557 

fiowers of, . . . . 657 

“ general description of, , , / 557 
oxy-acids, . . , ■ . 55S 

‘ * trioxide, .... 55S 
Sulphuretted hydrogen, . . . 558 

Sulphuric acid, . . • . 558, 

solution, .' .1320- 

Sulphurous acid, . . , 55S 

Su|)erphosx)hates, analysis of, . 1395 
Synthesis, . . . . . 170 

Tantalum, 1037 

Tellurium, ..... 652 
Thallium, , . . ... . 1128, 

Thiosuiphu,ric acid, ■ . . . ' 658 

Thorinum, . . . ■ , . 457 

Tin., compounds of , . , . 1036 

general description of, . . 1036 

Titanium, . . ■ . . . 1(B6 

Toiuidine, . . . . ■ . 851 

Toluol, , . ^ . . . . a51. 

Triclinic xuismatic system, . . 266 

Trimetric or rhombic system, . 2ii6 
Tungsten, ..... 1037 
IJraoittiii, ..... liBl 

Vanadium, 1037 

Vitriol, green, . , . . ■ . 1035 

white, 937 

Volatile fluids, filtering of? * . 123} 

Volumetric analysis, . . , 1229 

‘‘ ** simx>le, . . . 1231 

Water and its contents, . . ^ 170, 365 

Water, analysi.s of, by ammonia, . R191 
“ of dnnking, . . 1390 

“ by Pran,klai)id- Arm- 

strong teat, . 1391 
“ by Ne.ssler’s test, . 1.391 
“■ ' “ table of, . . 1.396 

“ chlorine in, . . . 1392 

“ disBolving power of, . , .I'165' 

** distilled, .... 365 
“ hard and soft, . . . 1,392 

matter in suspension in, . 1391 
“ or hydrogen monoxide, . 364 
“ . rain, . . . . . im 

“ soluble matter in, . . ' 1392 

‘‘ table of hardness of, . . 1392 

‘‘ to detect lead and coxq-^er in , 1393 
“ to determine hardness of, , 1393 
“Watery solutio.ii, . . . 265 

mite lead, 112S 

. Yttria, . .. . . . . 457 

1129 i Yttrium, ...... 457 

652 1 Zinc, general description of , . . 936 

^2 ■; “ ores of , , 937 

4^ I “ o.xide, .... . 937 

456 i “ salts of, 937 

456 i Zircon, ...... 457 

1130 I Zireonia, ...... , 45i 

1130! 

Ix^ I BHAWIMG. 

1130 ! Acanthus foliage, illustration and 
li:^ j directions as to drawing, . 

1131 ! Alternation, priiicixde of, 

365 I Analyzing a |4ant, example of, 

935* * - ^ — 


xArt, imitative and decorative, 

“ attractions of, . 

Beehives, sketch of, . , . , 

Blat;k-and-whito skctchcH, 

Blake and the student, story of, 
Cardboard Hhapes, use of, 

Carlisle Cathedral, tracery of, 
Cathedral Florence, . 

Celtic inariuseriidH, . 

Ghbiese white, . . . 

Choice of subject, suggestions lor, 
Circles and shaded drawings, 

‘ ‘ and squares, coi nl nnation oi 

“ eombmatiqns of, . _ . 

Circular objects, drawing of, . 
Classic and reuaiHsancu de<;oration 
Clock-face, drawing of, ^ . 
Colourn and their combiiiatioiis, 

** manixuilatiou of, 
selection of. 


277 

275 

945 

181 

1328 

66JI 

1328 

375 

859 

m) 

941 ' 

662 

376 

mu 

lom 

375 

277 

IW4 

757 

758 
756 
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OoBsmoB objects, drawing froDS., . 183 

Contrast or variety, . ^ ^ 

Copying drawings, best metboa of, 277 
“ work, usefulness of, . . 274 

Onrved lines, (bagram of, - . ^6 

Onrves, radiation of, : ' * • 

Cylinder witb reflected, lights, _ . 472 

Decorative or constmctive drawing, 857 
Direction of a vertical plane, * . 1239 

Drawing a box, directions for, , 374 

“ board, diagram of, . . 373 

copies, .... 274 

“ definition of, . . . 181 

" early origin of , . . . 181 


in perspective, explana- 
tion of, . . . . 1143 

** necessary materials for, . 274 
Dwarf wall, directions for drawing, 1144 
Egyptians’ use of coionr, . • 946 

Egyptian lotus ornaments, . . 944 

Bflipse, construction of, . . . 1046 

or ovaij illustration of, . 860 

Bouai distribution of space, . . *275 

or even distribution of parts, 858 
Field of vision, . . • ' 

Figure and ornament, . . . 857 

“ study of, . . . .758 

Figures in landscape, introdnction of, 758 
Fine art, what it is, . . . . 858 

Flat shade 470 

Foliage and flowers, . . .565 

Form, proportion oi, . . . 277 

Four tones, gradations, or values, . 470 
Freehand drawing, . . . . 183 

Geometric and natural forms, . 372 
** curves, diagram of, , 182 

** drawing .... 1044 
Giotto and the Pope, • . • .276 

Gothic architecture, analysis of, . 860 

Graduated tone, diagram of, . .471 

Gray eflects, . . . . . 758 

Greek borders, illustration of, . 858 
ornamentation, . . 944 

pottery, use of colour in, . 946 
Ground line and ground plane, . 1143 
Hook’s, J. 0., list of colours, . , 757 

Horizontal line, . . , . 663 

placing of , . . 663 

** value of, . . 664 

Hluminated manuscripts, . . 946 

Indian and Japanese colouriag, . 946 
Inking in, . . . . . 1044 

Ivy leaf, diagram of, . . . 565 

Jones, Owen, on ornament, . . 859 

Knowledge of botany important, . 566 j 
Landscape drawing, . . . 662 

“ sketch withflgurea, . 758 
Leaf-and-tongue border, . . .278 

Leaves, varieties of, . . . 566 

Light and shade, . . . . 470 

Line of beauty, . . . . 860 

Lining in, . . . . . . 277 

Measurements on picture line, . 1238 
Measuring, methods of, . . . 1145 

points, . . . . 1144 

Model drawing, right and wrong, . 374 
or object drawing, . * 372 

Moorland brook and distant wood, 757 
Moresque or Saracenic style, . . 277 

Nature, sketching from, . . . 662 

Object drawing, . . . > 472 

Ornamental drawings, diagram of, 275 
Outline and shaded drawings, . 183 
Paper, how to strain, . . ,470 

Perspective and geometry, . . 182 

** diagram and sketch, . 1143 

“ drawing of box, . . 182 

‘‘ drawing of oak-chest, 1146 


Prehistoric drawing, 

Prisms, shading of, . 

Problem from examination paper, . J 
Problems for exercise, . . . J 

Rays of light, diagram . 

R.eflection of objects, 

“ of simple forms, . . J 

Renaissance period. 

Repetition, 

of plant ornaments, 
Reynolds, colours used by, . 
Rhomboid or lozenge shape, . 
Rhomboidal forms, exercise in, 
Right or straight nnes, sketch of, . ] 

Ruskin, advice to the learner, 

“ on colour painters, . 

“ on great artists, . . ; 

“ on practical purpose, 
Saracenic or Moresque ornament, . 
Science an aid to drawing, 

Scroll-work, 

“ analysis of, . 

Shading, ...... 

Shadow, the absence of light, . . ^ 

vanishing point of, . 
Sketching in black and white, 

“ out-door. 

Squares and triangles, . 

“ combination of , . 

Stippling, 

Symmetry, principles of, 

Tadema’s, Alma, list of colours, . 
Tempera, . . . . . 

Tinted outline drawing of leaves, . 

Tinting, 

Tomb of Louis XII.^ 

Triangles and semicircles, 
Vanisiung parallel, .... 
‘‘ plane, vertical, 

“ point, . . . . 


Malton on, 


Picture line, 


finding, 


Plan and elevation for problem, . 1238 
Plane and solid geometry, . . 1046 

Plans and elevations, dia^am of, . 182 

Point of view, selection ot, . » 663 

Polygons, construction of, . » 1046 

Porch in wall, sketch of . * . 1145 

Practical geometry, application of, 1043 
Prehistono decoramon, , * ^ . 181 


“ point, production of, 
Vertical plane, direction of, . 
Vertical planes, measurement in, . 
Village of BroUej sketch of, . 
Vista of trees — ^high horizontal line, 
Wall in perspective, sketch of, 
Washes of colour, putting on, 
Wooded landscape at sunset, 


EIiECTKICITY, 

{See Natural Philosophy,) 

STATIC ELEOTBICITy. 

Attraction and repulsion, laws of, . 117J 

“ electric,. 117( 

Capacity, 1181 

Charge, quantity of, . . .1181 

Chimes, electric, . . . .118 

Condensers, 118! 

Conductivity, . .... 117’ 

Conductors, good and bad, . . 117' 

Coulomb’s law 117i 

Dielectrics, , . ... 118 

Discharge, electric, . . . . 118 

Distribution, laws of, . . , 117 

Electrical machines, . . . 118 

Electricity, distribution of, . .117 

dynamical, , , , W 

“ molecular, . . . 117 

“ sources of, . . . 117 

velocity of, . . . 118 

Electrometers, . . . . 117 

Electrophoms, . , • .118 

Electroscopes, . , . . 117 

Induction, electric, . , . .118 

Leyden phials, . , . .118 

» battery, . . . .118 

“ jar, 118 

Lightning, 118 

conductors, . . .118 

Metals, contact of dissimilar, . . 118 

Potential, electric, . . . .117 

Spark, electric, .... 118 
Static electricity, theory of, . . 117 

Volta’s law, 118 

VOLTAIC OB OPBBENT ELlOTRICITy. 

Alphabetical instrument, Wheat- 
stone’s,. . . . . .137 

■ .Atop^^ft'table, ' , r,, ■' • 127 


Arc lamp, the, . . . . 1: 

“ brush, . . . . 1 

“ Crompton, . , . 1 

** Pilsen, . . . , 1 

“ Weston,. . . . i; 

Arc, voltaic, . . . . . , 1: 

Automatic system, high-speed, . 1 
Batteries, secondary, . . . 1: 

** storage, . . , . 1 

Battery, Bunsen’s, . . - , 1 

Daniell’s, . . . , 1 

“ single-fluid, . . , 1 

“ Smee’s, . . . . 1 

“ thermo-electric, . . 1 

“ two-fluid, . . . . 1 

** voltaic, . . . . 1 

Cable cores, constituents of, . . 1 

Cell, chemical action in, . . 1 

Ceils, polarization of, . , . 1 

Code, Morse’s alphabetical, . , 1 

Coil, resistance, . . . . 1 

Communicator, . , . . 1 

“ mechanism of, . i 
Condensers, use of, . . . . 1 

Conducting wire, resistance of a, ,3 
Conductivity, earth’s, . . .3 

Conductor, msulated metallic, . 3 

Conductors, resistance of the, . 3 

Copper, conductivity of, . . ] 

Current, chemical effects of the, . ] 
“ heating effects of the, . j 

“ and batteries, voltaic, . ] 

Currents, action of, . . . j 

“ diaphragm, . . , ] 

‘ ‘ induced mmasses of metal, ] 
“ induciug, . . . . ] 

“ induction, . . . ] 

De la Rive’s floating battery, 
Diamagnetism, .... 
Differential method, 

Distillation, electric, phenomena of, 

“ Dry pile,” Zambonrs, . 

Duplex method, .... 
Dynamo- electric macliines, , 
electricity, 

“ machines, . 

Electric candles, .... 

“ lighting, . 

“ fllumination, . 

“ telegraph, . 

“ “ progress of, . 

Electricity, laws of ^ 

“ magnetic effects of, 
ELectro-capfllarity, 

; “ chemicM equivalents, 

1 “ dynamics, . 

) “ dynamometer, . 

I “ magnetics, . . . 

I “ magnets, . 

: Electrolysis, . . , . . 

“ quantitative laws of, . 

^ “ theory of, . 

; Engines, electro-magnetic, . 

> Force, electro-motive, . 

[ “ tubes of, . . 

) Galvanometer, ballistic, 

“ mirror, . 

\ sine, 

f “ astatic, . 

J “ differential, . 

J tangent, 

5 Indicator, . . . . 

1 Induction balance, .... 

) “ coil, .... 

J “ laws of, . 

) Joule’s law, 

2 Lamp, incandescent, 

I Liglit, electric, applications of, 

5 Lighthouse illumination, 

5 Liquid conductors, .... 

5 Magnet, vertical, . 

1 Magnetism, intensity of, 

J Magneto-electricity, 

2 machines, 

J Measurements, electrical, unite of, 

1 Jdicrophone, 

Needle, astatic, .... 
CErsted’s discovery, 

Ohm’s law, ..... 

2 Osmosis, electric, .... 

I I Peltier effects, .... 





mmx. 


■%m 


Ferforator, . . • •' . 1S74 

Fkotopiione, . . , ■* . ,1381 

File, tlieory of the, • ' * , 1217 

thermo-electric, . . . 1382 

Foiai&tioii, . , . . . . 1219 

Fruiter or receiver, . . . . 1375 

Quadmplex .telegraphy, . . . 1377 

Regulator, Serrin's, . . . 1309 

Resiataace, electrical, . . . 1275 

Rheostat, 1275 

Sines and tangents, natural, . . 12^ 

Single-needle mstniment, . , 1372 

Siphon recorder, Thomson's, . 1376 

Solenoid, 1273 

Snbmarme circuits, . . . 1378 

Telegraph, Bain’s printing, . . 1371 

** circuits, submarine, . 1377 

“ Morse’s, . . . 1373 

“ Wheatstone’s, . . 1371 

Telegraphy, duplex, , . . 1376 

submarine, . . 1371 

Telephone, the, .... 1378 

Edison’s, . . . 1381 

Gower-Beil, . . 1379 

“ Graham Bell’s, . . 1378 

“ magnetic, . . . 1380 

“ Reiss’s,. . , . 1378 

** tone and articulating, . 1378 
Thermo-electricity, . . . 1382 

Transmitter, ..... 1374 
“ Ader’s, . . . i:i81 

“ Blake’s, . . . i:i80 

“ Edison’s carbon, . 1380 

Units, absolute electric, . . 1269 

“ electrostatic, . . . 1269 

Voltameters, 1225 

Wheatstone bridge, . . . 1275 

“ “ duplex method, 1376 

“ paper ribbon, . . 1375 


ENGItlSH GRAMMAR. 

Adjectives, comparison of , . 

“ detined and classihed, . 

“ descriptive, . 

“ exercises and forms for, 

“ list of defective, . 

“ “ uncompared, . 

“ numeral^ 

participial, . 

“ qualitative, . 

with double inflexional 
fonns, 

“ with no comparison, . 

Adverbial form of comparison, 


Dun^, Frofessotj on analysis, 
Femmiaes in ess, list of, 

Foreign words, plurals of some. 
Gender, . . . . . 

indication of, 


1206 I Shall and wUl, proper' use ol, 
■153 I Speech, parts of, . ... ■ . 


151 

151 

152 


number, and case, exercises in, 153 


Adverbs, 

“ compound, 

“ of afcmation, . 

“ of cause and effect, . 

of comparison, 

** “ list of, 

“ of number and order, 

“ of place, . 

“ of quality and manner, 

“ of quantity and degree, 

“ of time, . 

Agreement or concord, . 
Alphabet, letters of the, 

Analysis, Professor Duncan on, 

“ grammatical, . 

logical, . . . 

Association, laws of, 

Auxiliaries, primary and secondary 
Case of nouns, .... 
Channing on self -culture, 
Comparison, degrees of , . 
Composition, argumentative, 

“ descriptive, 

“ didactiye, 

“ persuasive, 

“ preceptive, 

Concord or agreement, , 
Conjunctions, classification of, 

“ irregular or strong, 

“ regular or weak, 

table of, . 
Consonants, doubling of, 

Diction and structure, . 

** purity of, . 


Grammar a science and an art, . 67 

“ defined, . . . . 67 i 

Grammatical analysis, table of, . 913 | 
“ structure, laws of, . 1205 | 
Ideas and words, .... 1206 I 
Interjections and their classification, 7^ I 
Inversion of subject, its varieties, . 914 | 
Language and thought, . . . 1206 | 

Locke on perspicuity, . . . 1^ I 

Logical analysis, table of, . . 913 | 

Minej thim^ and own, . . . 340 I 

hTamea and titles, plural of, . . 151 | 

Nominatives, double, . . , 913 | 

Nouns and verbs, relation of, . 914 | 

“ case of, .... 153 | 

“ classified table of,^ . . IM) i 

common, subdivision of, . 149 i 

“ etymology of, . . . 149 i 

gender of, . . . . 151 

“ gender of personified, . 152 

“ m apposition, . . . 832 

proper, . . . .149 

Number, smgular and jfliiral, . 150 

Object, airect and indirect, , . 1013 

Orthoepy, 67 

Orthography, 68 

Paragraphing, 1295 

"" ■ exercises in, . , . 915 

its objects, . . . 914 

scheme for grammatical, . 915 

specimen of, . . . 915 

Participle, 436 

Perspicuity of style, . . . 1296 

Plural form, words with, . . 150 

^ ‘ formation of, . . . 150 

Plurals, words with double, . .151 

Predicate, comjfietion of, . . 1014 

241 enljirgemcnt of, . . 831 

240 “ forms of, . . • • 1012 

241 “ model enunciative, . 1013 

243 “ modifications of the, . 830 

243 “ simple grammatical, . 1013 

242 Predicates, non-enunciative, . . 1013 

243 Predications, simplest, . . . 1012 

241 Prepositional phrases, . . . 724 

241 Prepositions, ..... 724 
Primary and secondary auxiliaries, 632 

242 Pronoun, use of, as subject, . . 913 

242 Pronouns, adjective, . . . 340 

242 “ classification of, . . 339 

723 “ defined and explained, . 338 

722 “ demonstrative, . . 340 

723 “ exercise in, . . . 341 

723 ** indefinite, . . . 340 

723 “ interrogative, . . 340 

723 “ number, gender, case of, 3J19 

724 “ personal, . . . 339 

723 “ reciproc^, . . .341 

723 “ reflective, . . . 341 

723 ** relative, . . . MO 

723 “ substantive, , . . 339 

723 Quintilian on perspicuity, . . 1296 

832 Ruskin, complex sentence from, . 1108 

68 Purity of tliction, .... 12CH) 
1206 Self-culture, Channing on, . . • 1205 
913 Sentence, complex, with analysis, . 1106 
913 predicate of a simple, , 830 

1106 “ varied arrangement of, . 1015 

632 Sentences, 829 

153 “ accessory, . . .1108 

1205 arrangement of, . . 831 

241 “ changing the form of, , 831 

1297 “ clearness of complex, . U08 

1297 “ co-ordinate, contracted, 1107 

1297 “ comjiound, . . .1106 

1297 ** exercise in analysis of, . IKB 

1297 “ exercises in simple, . 831 

a32 ** exercises in the varying of, 832 

724 “ law of intensity in, , 1106 

436 ** logical analysis of, . . 829 

436 ** relative, . . . .1107 

7^ ** rhetorical structure of, , 1205 

68 “ subordinate, . . .1106 

1206 ** transposition of terms of, ^12 

1206 ** varieties of, . . .830 


sfracture and diction, . , 

*V ' grammaticai, , . 

Style and some of its laws,' 

“ appropriateness of, 

** chief qualities of, 

** conciseness of, 

“ harmony of, . 

“ perspicuity of, 

** prerequisites of, 

“ stren^h of, . 

** supreme law of, 

“ unity of, . 

** vivacity of, . 

Subject, enlargement of, 
and predicate, 
in logic and in grammar, . 

“ inversion of, 

opiiosifcion of. 

“ position of, 

“ predicate, and copula, 

Syllables, ...... 

Syntax, 

rkere, use of, . . . . . 

Verb, classical form of eonjugatioa, 
“ definition of the, . 

“ explanation of, 

“ object of a, . 

“ tenses of, ... . 

to be, paradigm of, 

“ “ peculiarities of, , 

“ to teach, paradigm of, . . 

Verbs, active-transitive and active- 
intransitive, . 
agree with nominative, 
auxiliary or general, . 
classification of iiregular, 
conjugation of, . . 

decline of strongj 
defective, . 

irregular, . ... 

list of strong, 
mistakes in use of strong, 
mixed, . . . , 

Old English, 

** changes m,; . 
old forms of strong, . 
Dassive, neuter, reflexive, 
laxon origin of irregular, . 


#8. 


im 
im 
1206 
im 
im 
1296 
1296 
1296, 
1296. 
1296. 
1206 
1296 
1296.. 
831 
830 

913 

914 
913 
1205 

825 
69 
8^ 
4:17 
438 
415 
4^5 
1014 
437 
437 

435 
535 

m 
8:^2 
437 
mi 
m 

. 631 
4:i6, 632 
. 535 
. SI2 
6:12 
631 
535 

630 

436 

'm 


substantive and conditional, 436 


voices and moods of, 
Vowels and consonants, . 

‘‘ pronunciation of, 
Whateiy on persi’iicuity, 
Words, elasailication of, . 


436 

68 

68 

1296 


ENGLISH LrrmATim& ' 

Adamnan, abbot of Iona, . . 6 

Addison, Joseph— 1672-1719, , 1061 ... 

“ dramatic works of, . . 1256' 

Adelard of Bath— 1100, ... 98 

Adrian, Abbot, .... 6 

Aelfric the Grammarian— 1006, . 7 

Akenside, Mark-172i-70, . . 1252 

Alcumus, Flaccus Albiims— 7«35-804, 6 

Aldhelm, Bishop— 606-709, . 6 

Alexander, Sir:William-“*178:i, . 867 
Alexander, WilMam— I580-IW0, . 9t-)6 ' 
Alexandrine verses, . . .102 

Alfred the Great— 848-81)9, . . 0 

“ cinuilar letter to the bishops, 6 
translation of On^sius, , 6 

of Boethius . 6 

Alliteration, use of, in early poetry, 4 
Alison, ArchibaM-i757-i82<j, . im 
** Anatomy ” class of novels, . . 865 

“ Andreas,” argument of the poem, 5 
Anselm, St.— li^^llOO, . . IB 

Anglo-Saxon Chronicle, ... 7 

Apollonius of Tyre,” an old tale, 5 
“ Arborof Amitie,”ThomaH floweli’s,48i 
Arbuthoot, Alexanden— 1538-83, . IBO,',. 

Dr. John-i675-l735, 1061 

“Arcadia,” Sidney’s, . . ,866 

“ argument of the book, 866 

** Shakeai^eare’s indebted- 
ness to, . . .866 


1424 


INDEX 


“Arcadia,” supplements by various 
authors, . . 

Armstrong, John— 1709-79, . 
Arrowsmith, John— 1602-59, . 
Ascham, Roger— 1515-68, 

Atterbury, Francis — 1662-1732, 
Austen, Jane— 1775-1817, 

Ayton, Sir Robert — 1570-1638, 
Bacon, Lord — 1561-1626, 

“ birth and education, 

“ career at the bar, 

“ character of, 

“ dismissal from office, 

“ essays of, . 

* ® “ Instauratio Magna,” 

u “Novum Organon,” 

** philosophy of,” 

Bacon, Roger — 1214-92, . 

Bage, Robert~1728-iS0i, 

Bailiie, Joanna — 1762-1851, 

Bale, John— 1495-1563, . 

Ballad poetry, 

Barbour, John— 1316-96, 


1252 

1345 

487 

1347 

1408 

965 


868 

868 

868 

868 

868 

98 

1062 

1406 

578 

481 

197 


description ofBannockbum, 198 
“ extract on freedom, . 198 
“ idea of historic poetry, . 198 
“ the “ Bruce” of, . . 197 

Barclay, Robert— 1648-90, . 1346 

Bards and minstrels of early times, 4 
Bameheld, Richard— 1574-1626, . 776 

Barrow, Dr. Isaac— 1630-77, • . 1346 

Baston, Robert — 1310, . . . 194 

Batman, Stephen — 1587, . . . 775 

Baxter, Aiidrew-i686-1750, . . 1350 

“ Eichard-1615-90, . . 1346 

Bayley, Thomas H,-1797-1839, . 1407 

Be’aconsfield, Lord— 1804-81, . .1411 

Beattie, James— 1735-1803, . . 1352 

Beaumont, Francis— 1586-1616, . 967 

Sir John~1582.1627 . 774 

“ Dr. Joseph~1616-99, . 1159 
Beckford, Wmiam-1761-1844, . 1064 

Bede, the Venerable— 672-735, . 6 

Behn, Mrs. Aphra-1642-89, . .1057 

Beling, Richard-1613-77, . . 867 

Bentham, Jeremy— 1748-1832, . 1352 

“ philosophical system of, 1352 

Beowulf saga, . , . . . 5 

Berkeley, George, D.D. -1685-1753, 1350 
“ philosophical works of, 1350 

“ philosophy of, . . 1350 

Berners, Lord — 1474-1532, . . 485 

Beveridge, Bishop Wm.— 1633-1717, 1347 
Bickerstaff, Isaac— 1735-87, . . 1256 

Blacldetter broadsides, . . 865 

Blackwell, Thomas— 1701-57, . 1352 

Blair, Hugh-1718-1800, . . .1348 

“ Eobert-1699-1747, . . 1252 

Blake, William-1757-1827, . . 1403 

Blessington, Lady — 1790-1^9, . 1408 

Blind Hari’y, the minstrel, . . 386 

“ extracts from Ms poem on 

Wallace, . . . .386 

Bloomfield, Robert— 1766-1823, . 1407 

Books, love and right use of, . . 292 

Boston, Thomas-1713-67, . .1348 

“ Thomas-1676-1732, . . 1348 

Bowles, William L. -1762-1827, . 1404 

Boyle, Robert— 1626-91, . . .1347 

Roger— 1621-79, . . .1057 

Bradwardin, Archbishop, . . 293 

Brathwaite, Richard— 1588-1673, . 1156 
BridfertMs “Life of Duns tan,” . 7 

Brome, Alexander— 1620-66, . . 1156 

“ Richard— 1652, . . .774 

Bronte, Charlotte— 1816-55, . . 1410 

Brooke, Christopher— 1627, . . 969 

“ Henry-1706-83, . . 1062 

“ Lord— 1554-628, . . . 1674 

“ Mrs. Frances— 1789, . . 1063 

Brooks, Henry— 1706-83, . . 1256 

Brown, John— 1722-87. . . . 1348 

“ John, D.D.-17i5-66, . 1256 

Browne, William— 1590-1645, . 961 

“ “ Britannia’s Pastorals,” . 961 

Browning, Robert, .... 1406 
Buckhurst, Lord — 1527-1608, . . 579 

Buckmgham, Duke of— 1627-88, . 1256 

Bunyan, Johix— 1628-^, . . . 1058 

Burnet, Thomas-1635-1715, . . 1349 

Bums. Robert— 1759-96, . . . 1404 


Butler, Joseph— 1692-1762, . . 1350 

“ “ Analogy of Religion,” . 1350 

Butler, Samuel — 1612-80, . . 1155 

“ extracts from Ms poetry, . 1155 
Byron, Lord— 1787-1824, . . .1405 

Casdmon — 680 — first English poet, 5 

“ sacred poetry of, . . 5 

Caius (or Kaye), John— 1510-73, . 482 
Campbell, George, D.D.— 1719-96, 1352 
Thomas— 1774-1844, . 1406 

Oarew, Thomas— 1589-1639, . . 1156 

Carleton, WiUiam— 1779-1862, . 1411 

Carlyle, Alexander— 1722-1805, . 1348 

Cartwright, Thomas— 1535-1603, . 871 
“ Wmiam- 1611-43, . 1155 

Cavendish, George — 1500-62, . . 486 

Oaxton, William — 1412-^2, . . 294 

OentHvre, Susannah— 1667-1723, . 1256 
Chapman, George — 1557-1634, . 674 

“ translation of Homer, . 675 
Oharnock, Stephen — 1628-80, . 1347 

Chaucer, Geoffrey- 1328-1400, . 289 

birth and education, . 289 
earlier poetic works, . 290 
employment at court, . 289 
Legend of the good Queen, 291 
meetiag of the pilgrims, . 291 
“Parliament of Birds,” . 292 
prose works of, . . 200 

straitened circumstances, 289 
the ‘ ‘ Canterbury Tales, ” 290 
Cheke, Sir JoMi-1514-57, . . 487 

Chettle, Henry, dramatic works of, 679 
Ohiliingworth, William-1602-44, . 1345 
“ Christ’s Kirk on the Green,” . 388 
ChurcMll, Charles-1731-64, . . 1250 

Churchyard, ’Thomas — 1520-1604, . 774 
Gibber, Colley -1671-1757 . . 1255 

Clarke, Samuel, D.D.— 1676-1729, . 1350 
Cleveland, John— 1613-58, . . 1156 

Oockbum, Mrs. C.-1679-1749, . 1349 

Coleridge, R T.— 1772-1834, . . 1408 

OoRins, William— 1721-59, . .1251 

Oolman, George— 1733-94, . . 1252 

Congreve, Wmiam~1672-1729, . 1265 

Constable, Henry-1560-1612, . 775 

Cooper, Anthony Astiey— 1671-1713, 1349 
Corbet, Richard— 1582-1635, . . 1155 

Cornwall, Barry (B. W. Procter), . 1406 
Corpus Christi plays, . . . 577 

Coryat^ Thomas-1577-1627, . 870 

“ “Crudities” and “Orambe,” 870 
“ sketch of Ms life, . . 870 

Costello, Louisa S.— 1815-70, . . 1409 

Coward, William, M.D.— 1656-1725, 1350 
Cowley, Abraham— 1618-67, . . 1157 

“ early poetical works, . 1157 

“ “ Pindaric Odes,” . .1158 

“ sketch of his life, . . 1157 

Cowley, Mrs. Hannah— 1743-1809, 1256 
Cowper, WiiHam-1731-1800, . . 1403 

Crabbe, George-1754-1832, . . 1403 

Crashaw, Richard — 1612-50, . . 965 

“ “ Steps to the Temple,” 965 

Croker, T. Orofton-1798-1854, . 1411 

Croly, George-1785-1860, . . 1407 
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Trouveres, the, . • • • 

UdaU, Nicholas— 1506^ . • ^ 

Usher, Afchbi^op-l^lbSe - log 

Vanbrugh, Sir Johu-lb^-1726, . 

Vaughan, Henry— 1^1-95, ■ • ^ 

selections from works, .. ^ 

“ sketch of his life, . . 963 

Yitalis, Ordericus— 1075-11^, _ • 

Wallaee, Robert E.Bj^-lb97-1771, 1^ 

Waller, felmund— 1595-1687, . • 

WaUis John-1616-lW, • - 

Walpoie, Horaoe-TOM?, . • lOM 

Warner, Wi^am— 1558-1^. • U 

Whiohoote, Bewa^-lfilO^. • ^ 
White, Henry • r 

Wilfrid, bishop of V ork— 634-709, . 6 

Willibald’s “Palmer’s journey to ^ 

wilson,^^Sexander— 1766-1813, . 1^ 

“ Sir Thomas — lo20-81, . 486 

Jolm-1789-1854, . • IW 

Wither, George— 1588-1607, . • IJ™ 

Wolfe, Charles- 1791-1^, ■ • 

Worcester Earl of (John Tiptoft), 4^ 
w“dswS«fc-W« 1405 
MVatt, SirT^homas-1503-42, . 485 

Wycherley, William— 1640-1715, . IjM 

W^ycliffe, John— 1324-^, .. 2^ 

Young, Edward — 1681-1765, > • 1250 


FBENTCH lANGUAGIL 

Accent, ... • 

Adjective, nature of, 

Adaeotives, ... • 

“ companson OI, 

“ demonstrative, 

determinative, . • — - 

“ how used, 304 
four kinds, 304 


25 

m 

209 

211 

304 

304 


®® examples of, . 

« how used, ,, . 

** indefinite, 

** numeral, . ' • • 

«« “ of either gender, 

«« of two kinds, 

possessive, . .. . 

* ® formation of plural oi, . 

“ qualificative^ 

“ used adverbially, . 

“ variable, 

Adverbial expressions, ... 

“ exercises on, . 

Adverbs, 


679 

677 

678 
678 
677 

679 

676 
■679 

677 

676 

678 
678 
678 

677 
1063 


597 

210 

305 

305 

306 

209 
305 

210 
210 ■■ 
787 
210 

789 

790 

786 
789 
789 

787 

787 

788 

787 

788 
788 
788 
788 
788 
788 
788 

787 

788 
788 
790 
787 
787 


EXAMINATIONS. 

Cambridge local examinations, 

Civil Service examinations, . 

College of Preceptors, 

Durham University, . 

Examinations, benefits oi, . 

“ conditions of, . * 

how to succeed m, . 1416 
information as to, . 1415 
preparation for, . 1416 
purpose and aims of, 1413 
Girton College, ; . . * 1415 

Lambeth, M.A. degree, . • 1410 


1415 
, 1415 
, 1415 
. 1415 
- 1416 
1415 



XN ewimaojLi -uLrtj.*. . • . ■ - lA-tK 

Oxford local exammations, . . i^io 

Prince Albert prize .. * • 

Royal Academy of Music, . . 1410 

Royal eiiubitions, . - * / 

Scottish universities local exami- 
nations, • * . “ ‘ 

Society of Arts exammations, . 14X4 

Trinity College, London, 

“ Dublm, 

University extension senemeit 
, ^tiVbtasohoJamhips, ■ 


. 14)l6 
. 1415 
. 1415 
. 1414 


compound, 

“ comparison of, 

“ exercise on formation of 

how formed, . 

“ indeclinable, . 

“ notional, . 

“ of affiimation, . 

“ of interrogation, 

“ of maimer, 

“ of negation, 

“ of place, . 

“ of quantity, . . 

“ of tune, . 

“ relational, 

“ simple, . 

“ compound, • * 

“ special uses of, « 

“ two sorts of, . 

• • * * 
Analysis, logical and grammatical, 

Article, definite, . . . • 

indefinite, . • * 

“ partitive, . _ . • 

Avoir and cire, negative of, . 

Celtic races of France, . . 

Composition and conversation, 

“ and speaking, . 

Concord or agreement, , 

Conjugation, ^ercise on, 

“ “ ’exercises on, 

“ second, . • 

«« “ exercises on, . 

“ third, 

«» “ exercises on, 

“ fourth, 

“ exercises on, 
Conjugations, four, . 

Conjunctional phrases, . ♦ 

Oonmnctions, adversative, 

“ conjunctive, . 

“ disjunctive, 

“ exrdained, 

“ inferential, . • 

simple, examples of, 

« “ list of, . 

“ their function, 

“ their proper place, . 

** with the indicative, 

» with the mfinitive, . 

“ with the subjunctive, 

Consonants, classification of, . . 

< « notes on peculianties, 

Conversational fluency , . 

Declensions, abolition ot, 

Eire aiwe, paradigm of, . •, 

FalloiTf examples of the use oi, 

FimiTy exceptions to, 

“ paradigm of, . 

French an analytic language, . -- 

and English, words similar m, 22 

“ and English cardinal and ^ 

ordinal numbers, . • ^ 

“ difficulty in wntoj . • 

“ four stages in studying, • xam 

“ how to speak, . • , • 

* ‘ mastery of, how attained^ . 11^ 
“ title language of conversation, »au 


111 
111 
111 ■ 
'm 

19 
884 
3, 790 
. 69*2 
. 404 
. 501 
. 502 
. 502 
503 

503 

504 
504 
506 
406 
882 
882 
882 
882 
‘881 
882 
882 
882: 
881 
881 : 
882 
882,V 
S82:::','' 

24-':,: 

m 
21 

697:' . ' 

596 

SOS:':" 

502:: 
881 
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Gallia, /modes of speech :iii, , M 

Gender, peouliaritiea of, . , . ■ . ' 209 

Go vemment, . . , , . 692 

“ rales for, ■ , , 692 

idiom nsed in interrogation, . . 594 

Idiomatic phrases, . . . . 883 

Iiaperfect past, . . . . 402 

Intiiiitive used for subjunctive, . 1170 
Inilemons, suppression of, ' , . 21 

Interjections, Mst of, . . , . 1077 

Interrogation, negative, . . . 595 

„ Interrogative sentences,,. ,, , 980 

“La Vengearice,” story,.. . . 983 

Langue dbc or Provencal, . , 20 

dmil, . ^ . . . . . 20 

Letter-mating, Mats on, . 1170 

Lmgua rustica, . . .... , 20 

Liquid 4. examples of, . , .24 

Low Latin, , .... 21 

Mood, conditional, . d . . '4I>2 |- 

'five lands of, . ■ , . j 

"V imijerative, . . . . 402 j 

, indicative, , , , .4^2 

“ . infinitive, . , . . ' 4t>2 

“ subjunctive, .... #2 
Nasal sounds, ‘26 

Negative and interrogative sen- 
tences, 788 

Neuter verbs taking avoir or etre^ . 405 
Nominative, position of, in sentence, 692 
Nouns, compound, modes of forming, 113 
“ “ plural of, , . 113 

feminine, list of, . , . 209 

“ |i'ender of, , ' , . . 209 

“ inwirig no plural, . .113 

“ “ singular, . . 113 

“ iiiascuiine, list- of, , . 209 

“ proper and common,. . . 112 

“ witn two ge.nders, . . 209 

M umbers, cardinal, list of, , . 305 

“ collective, . . . 306 | 

fractional, . . . 306 | 

ordinal, list of . . 305 ' 

“ “ pis adverbs, » 3^36 

“ proportional, , . . 3CM) 

“ three sorts of, . . 306 

Farter, paradigm of, . . . 501 

Parsing, specimen of, . . . 9S2 

Pai'ticiples 597 

“ exercises in, . . . 598 

“ present, , . . 597 

two sorts of , . . . 597 

Parts of speech, the, . . .111 

Past participle, agroement of, . 596 
Patois or provincialism, . . . *21 

Perfect past, ..... 402 
Plural, exercise on formation of, . U4 
“ mode of forming, . . 112 

“ words with a double, . 113 
Prexjositionai phrases, list of, , 691 
Prepositions, ..... 6S9 
compound, . , . 690 

‘ ‘ list of specific, . . 690 

“ peculiarities of, . . 690 

“ place of, . . . 690 

, “ primary, place of, . 6iK) 

“ siinjde, . . . 690 

“ their nature, . . 6S9 

Proposition, predicate of, . . 693 

“ subje^ct of, . . , 693 

Pronoun ce, demonstrative, . . 304 

Pronouns, . . . . . 306 

“ coining together, . . 

./ “ . .conjunctive, . . ■ . 307 

“ demonstrative, . . 307 

, i “ . “ list of, . J107 

“ disjunctive, . . . 307 

‘‘ “ maderefiective, 307 

“ “ follow verbs, - J107 

“ indefinite, . . . 307 

** “ variable, . . vW 

“ “ invariable, . J107 

“ interrogative, . . . 308 

“ in variable, . . .308 

“ “ how used, . 308 

“ pe,r 80 ,uai, .... 396 

“ •* order of. . . 692 


/ Pronouns, relative, 


Barbier, Auguste— 18IB-82, 


692 ** variable relative, 

692 j “ “ “ when used. 

594 Fronunciatiom elements of, . 

883 ! Provencal or Langue d’oc, 

402 Questions, asking and answering, 
1170 Reading, easy lessons in, .79 
‘21 “ lesson, ' . ^.59 

1077 “ and translation, . 

595 “ of French, exercise in, 
980 Eecevoir, paradigm of, .. . ... 

983 Reflexive verbs, . . . 

20 Superlative relative, 

20 8e lamTf , . . . 

1170 Sentences, analysis of, . 

20 • “ ' constituents of, 

24 “ sinij^le, tobies of, . 

21 Sound, additive transference of, 
'402 I' Subjunctive and impersonals, 


and Interrogative, 308 ! Bartas, 0. de SaEuste du— 1544-90, 1176 


, 307 i Beileau, Remi-152S-77,.. ... 

3d, 308 j BeuE, .Honorat de — 1589-1670, 

. 22 i Beranger, P. J. de-1.780-i857, 

20 I Bertaut, Abbe— 1552-1611, 

884 j Beza, Theodore-1519-1605 . 

791, 9S1 I Bignon, M. L. P. W. -1771-1841, 
598, 894 ! Bodin, Jean-1530-96, . 

, . 1077 BoEeau Bespreaux, .N.— 1636-1711 
. 114 .“ on Malherbe, . 

. 503 Bo.nEace (Saintinei, M. J.. X., 

. 596 Bossuet, J. B.- 16*27-1704, ■ . 

. 211 BouEIet, M. N.-1798, . ■ . 

. 596 ( Boursault, Edmond- 1638-1701, 

. 89*2 i Bruevs, D. .A,., de— 1640-1723, . 

. .693 j Budi^us, G. B.— 1467-1540, . 

. 982 j Buffon, Oo'inte de— 1707-^, . 

26 ! Calvin, John— 1509-64, . . . 

. 1169 .i. Chateanbiiand, Ticomte— 1768-18 


and relative pronounB, 1169 | Chenedoile. C. .1. P. de— 1769- 


in exclamation, 
in interrogations and 
negations, . . 


1170 j Comte, Auguste— 1798-1857, 
j Coquiliarfc, Gu.01aiime— 1490, 
1170 i ComeEle, Pierre— R;>06-S4, 


subordinate sentences, 1 169 i Cousin, \ ictor— 179’2-1867, 


‘26 ^ ^ syntax of, . 

Superlative, absolute, . 

788 SyUabificatioUj 

'405 Syntax of the infinitive, 

692 “ systematic, 

113 “ “ exercises in, 

113 Tense, future, 


“ past, . . . 

“ present, 

Tenses, compound, . . 

“ principal, . 

‘ * formation of, 

Time, way of specifying, 
Translation, easy exercises in, 

“ exercises in, 
paradigm of, 

Verbs, ..... 

“ active and passi ve, 

“ auxiliary, 

“ “ conjugation of, 

“ “ paratiijjms of, 

“ coiamon neuter, , 

“ conjugated interrogatively, 
“ like parler, 

I “ “ negatively, 

; ‘ ‘ formation of persons of, 

‘ ‘ fornieti of two parts, . 

“ functions of, 

“ impersonal, . 

“ intransitive, 

“ list of defective, . 

“ list of irregular, . 

“ moods of, . 

i “ neuter, with avoir or etre, 
“ numijers of, . 

“ passive, ... 

“ “ conjugation of, 

“ persons of, . 

“ pronominal or recii)rocai, 

“ retiexive or primominal, 

“ regular, conjugation of, 

“ tenses of, , ^ . 

used in four difierent way 
“ voice of, . . , 

“ with a before infinitive, 

“ with a or de before mtinitiv 
“ with avoir, . 

“ witli de before infinitive, 

** with eire, . . , 
Vocables, abstract of French, 
Vowel sounds, table < J, . 

Voivek and consonants, 

Words, contraction of, . 


1169.1 D’Alembert, J. L.— 1717-8:1, . . . 

211 Darairon, J. P,— .1794-1862, 

24 Dancoiirt, F. C. — itkii.-l725, , 

1076 Daudet, AI|>,b.oii8e, . . . 

64>2 De Stael, .Madame — 1766-1817, 

693 Delav.igne, Casimir--- "i793-iB43, 

402 Descartes, Rene— 1596-1650, . 

402 De.schamps, Antony — 1800-69, 

402 “ Emil<j-.179L . , . 

40:1 .Deshoulieres, Madarne~i6:i3-94, . 

402 Desportes, Philip |je— 1515-1606, , . 

406 i Diderot, Denis— 'l7i:i*8-4, , 

306 I Dorat, Jean— 1507-88, 

I Du BeEay, Josic|uin— 1524-60, 

882 i Dumas, Alexandre, pcire— bW-TO, 
504 I Dumas, Alexainlre, ti is— 18*24-70, . 
402 i Encyclopedistes, the, .. .. 

, 4I>2 I Fenelon, F, do- 1651-1715, . . 

, 40:i i Flaube.rt, Gustave, . , . . 

, 40:i I Fiechier, .Esprit — .16:i*2-!7i0, • 

, 403 i Fleury, xVbbe — 1640-17*2:1, . ' . 

. 595 Florian, J. P. C. de— 1755-94, , 

594 Fontaine, Jean de. la — 16*2.1-96, 

. ' 502 Fourier, Charles— 1772-lS:i7i . 

. 594 Francis 1.-1494-1547, . . ■. 

. 500 “ founded Co.llegede France, 

, 406 French, early wTiters of, 


Writing exercise, method 
T avoir, conjugated, 

“ how used, . 


ns of, . . .402 “ ’ literature, study of,^ , 

imal, .... 595 “ novels, characteristies oL 

itive, ' . . . 595 Fresaey, C. .B*. du-~.l'tM-8-l?24, , 

lefective, . . ' . 1075 Froissart, Jehan — 1^7-1410, 

rregular, . . . 1074 Gamier, Robert— 1534-90, 

of,^ . , . . 4(>2 Gautier, Theo'|;)hiie—lSiI-72, . 

with avoir or etre, . 595 Gay (Girardi.ii.|,_^ Del|jbi.ne — 
rs of , . . . ' . . 403 G-uizot, .Francois F. G'.— .1787-1874 

1 , ' . . . ,596 ,Herbe.rt, Francis— 1520-90, . 

coniugation of, . 597 FXistorians of moilem France, 

jpf, ... . 403 Huet, Pierre Daniei-I6:i0-172L 

sinal or recii)rocai, . 5% Hugo, Victor— 180*2-82, . 

re or primominal, . 596 Jamn, Jules, . 

conjugation of, . 4CH) ; Jamyn, Amadis— l5:i0''Vq 

of, . , ■ . . . 402 j Jodeile, .Etienne— 15:12-77, 

i four difierent ways, 594 ! Joinviile, Jeltan de — 1223-1:119, 
f, . . , . 40*2 ! JouEroy, Theodore— 1 71K.>- 1842., ; 

before infinitive, , 1077 | Karr, Alpltonse, . . - 

or de before mtinitive, 1077 i Kock, Charles Paul do, , 

voir, .... 4115 i La Boetie,Jiltiemie <le~'l5;i04>3, ■: 
e before infinitive, . 1077 i Labe, Louisa- 1526-6*}, . . 

Ire, .... 450 Lafayette, Madame— lGM-93, 
itract of. French, . . 22 .Lamartine, A. ,M,..—471I2“‘1^9, 

table of, . . . 24 LameunaiH, Abbe de-«-l782-'l854,, 

onsommts, ■ . . 25 - Langue d’oc, ., ' ; : ... 

action of, . , . 21 .Langue d\ml, , . , 

fnmi foreign languages, . IKl Larnvey, .Pierre de - )5r)6-l6l2, 
exercise, method of, . 882 Le 8age, Alain Hcnc-;' 1 668-1746, 
imated, . . . 405 Lingua Rmuaua Ibistica, 

used. .... 405 Loins XIV. -H}:58-I715, . . 


LowW. ; m FBKNCH lOTSRATORB. 

. :K)6 About, Edmond— 1828-85, 
order of. . . 692 Aniyot, Jacques— 151:1-93, 

relative position, 692 Bait, Jean Antoine de— 1532-^, 

3, . . . 307 Batew, Honors de— 1708-im 

list of, . . 307 “ Jean L, G, de— 1594-1664, 

used as nouns, :^7 Bwante, M. 


Maine-dc-Birau, F.P.G.— 1766-1824, 1369 
Mairet, Jean-HfiOba}, . . .1264 

Malherbe, Francois— 156^16®, . 1 176 

1369 Margaret of Valois— 1492-1549, .1175 

U75 Marivaux, Pierre^-~-l68S-l763, . 1266 

1176 ** Menippe,” a satire, . . ,1176 

1368 Michelet, Jules- 1798-1874, . . 1370 

1266 Mignet, Francois A. A. --1796, . i:i70 

im ! MiEevoye, 0. M. --1782-1816, . . 1:167 


1428 


mmx. 


Moliere, Jean— 1622-78, . . • 1265 

Moiitaigne, Micliei de — 1533-92, . 1175 

Moiiteil, M. Alexis, . . . 1370 

Montesquieu, Baron de — 1689-1765, 1268 
Musset, Alfred de — 1810-57} . • 1368 

Napoleon 1.-1769-1821, . . . 1370 

Napoleon III. -1808-73, . . . 1370 

Norman jongleurs, the, . . . 1173 

Orleans, Charles, duke of — 1391-1465,1173 
Pascal, Blaise-162S-62, . . .1266 

PeletierduMans, Jacques— 1517-82, 1175 
Fibrac, Seigneur de -1529-84, ■ . 1176 

Pleiad, the, of i3oets5 , ... 1175- 

Port Royalists, the, ' . . . 1266 

Prevost, L’Abbe-i697-1763, . . 1267 

Provencal tongue a patois, . . 1173 

Quinauit, Philix^pe — 1635-88, . . 1265 

Bahelais, Francois— 1483-1553, . 1174 

Racine, Jean — 1639-99, . . . 1264 

Eeboul, Jean— 1796-1864, . . 1367 

Regnard, Jean Francois— 1647-1710, 1265 
Regnier, Maturin— 1573-1613, . 1176 

Renaissance, the, .... 1175 
Betz, Paul de Gondi— 1614-79, . 1267 

Richelieu, Cardinal— 1585-1642, . 1264 

Roiisard, Pierre de— 1525-S5, . .1176 

Rotrou, Jean de— 1609-50, . . 12^ 

Rousseau, Jean Jacques— 1712-78, . 1267 
Eoyer-Coiiard, P, P.-1766-1824, .1369 
Ryor, Pierre du — 1605-58, . . 1264 

Saint-Beuve, Charles A.— 1804-69, 1368 
St. Gelais, Melin de-1491-1559, . 1175 

Saint-Simon, Due de — 1675-1753, . 1267 
Saint-Simon, Comte— 1760-1825, . 1370 

Sales, Francois— 1567-1622, . . 1266 

Salvandy, Comte de — 1795-1856, . 1389 
Sand, GeoT-ge— 1804-76, . . . 1368 

Begiuis, J. R. de~1624-1701, . . 1266 

Sismondi, M. S. de-1783-lS41, . 1370 

Soulie, M. Freclerie™i800-47, . 1369 
Soumet, .Alexandre— 1788-1845 . 1367 

Sue, :Sugene-1804-57, . . . . 1369 

■ Tastu, Madame Amabie— 1798, . 1368 

' Thierry, M. Augustin— 1795-1856, . 1370 

■ Thiers, M.-1797-1877, ' . ■ . . 1370 

Tristan, Francois— 1601-55, . . 1264 

Troubadours, the, . . . . 1173 

Trouveres, the, . , . . 1173 

Verne, Juies, . . . . . iSOli 

Vigny, Comte de-1799-1863, . . 136'; 

Villehardouin, G. de — 1167-1213, . 117'^ 
Villeneuve (Waldor), Melanie, . 136^ 
Vilion, Francois— 1431-90, . . lU-^ 

Voltaire-1694-1778, . . . 126^ 


1265 America, legendary account of, 

1175 “ named after Amerigo 

1370 “ Vespucci, 

1268 “ North, . 

1368 “ “ coast-line, 

1370 “ “ form of, 

1370 “ South, . 

1173 “ “ coast-Hne, 

1173 United States of, . 

1266 American continent, 

1175 “ lakes, 

1176 Andes, Central, 

1175 Anhalt, 

1266 Antarctic circle, 

1267 Arabia, ..... 

1173 Arctic or northern circle, 

1265 Armenia, Turkish, . 

1174 Asia, central area of, 

1264 “ countries of, . 

1367 “ description, of , . . 

1265 “ ethnography of, . 

1176 “ flora of, .... 

1175 “ islands of, . 

1267 “ lakes of, ... 

1264 “ mineralogy of , 

1176 Minor, .... 

1264 mountam ranges of, 

1267 peninsulas of, 

1369 “ physical characteristics of, 

1264 Russian. 

1368 “ seas of, . 

1175 “ Turkey in, , . . 

1267 zoology of . . . 

1370 Astrakhan, view of, 

1266 Australasia, .... 

1369 Baden, ..... 

1368 Barbary States, 

1266 Bavaria, Lower, 

1370 “ Upper, 

1369 Beloochistan, .... 

1367 Berghaus, . . 

1369 Bermuda, .... 

1368 Bolivia, 

1370 Brandenburg, . . . 

1370 Brazil, . . . . . 

1264 Britain, Great, 

1173 “ and Ireland, . 

1173 British Empire, territories of, 


sketch of his life and works, 1267 


Zola, Emile, 

GEOGRAPHY, 
Abyssinia, ... 
Afghanistan, . ^ . 

.Africa, couliguration of, . 
early condition of, 
exploration of, , 

“ German settlements in, 

inland, condition of, . 

“ ‘‘ lake-system of, 

“ Italian stations in, 

“ its name, .... 

its position, 

“ opening up of, . 

“ political divisions of, 

“ Portuguese possessions iu, 
river-system of, . 

“ slave trade of, , 

“ 8outh,_ British in, 

** sovereign states of, . 

“ Spanish possessions in, 

African Association, 

explorers. . . . . 

“ islands, . , . , 

Alexander the Great, 

Alexandrian school, 

Alexandrians, geography of the, . 

Algeria, 

America, British North, 

“ Central, . . . . 

“ “ political divisions, 

. , “ “ rivers of, 

contour of , 

, ■ ■ Banish, . . # . 


369 “ dependencies, , 979 

367 “ protectorates, . 979 

174 ‘‘ settlements, . . 979 

368 view of. . . 978 

174 British Isles, 979 

267 Brun, Malte-Conrad, . . . 18 

267 Brunswick, . . . . 1366 

369 “ New, . . . . 783 

Cabot, Sebastian, . . , . 18 

California, physical features of, . 786 
Canada, . , . . . .783 

685 “ north, mountain ranges of, 783 

497 Cancer, tropic of , . . . , 206 

591 Cape Colony, 688 

590 Cape of Good Hope, discovery of . 110 

590 CaxDricom, tropic of, . . . 206 

688 Carthage razed to the ground, . 108 

593 Carthaginian explorations, . . lOS 

592 “ possessions, . . lOS 

689 Caucasian race, . . . . 399 

589 Chili, 977 

589 China, . ... . . 498 

591 Chinese Empire. .... 498 

684 Tartary, .... 498 

688 Christian missionaries, . . . 109 

593 Colombia, ..... 977 
591 Columbia, British, .... 879 

688 Columbus, Christox^her, . . .17 

689 discovers South America, 110 

688 “ discovers West Indian 

18 Islands, . . ,110 

501 ** sails for Iceland, . . 110 

689 “ sails for the west, . 110 

108 ** voyages across Atlantic, 110 

17 Compass, maiiner’s, . . .110 

17 Congo Free State, .... 689 

686 Continents, height of the, . . 300 

878 Corea, 498 

786 Cortes, Fernando, .... Ill 
786 Grusaaes, influence of the, . . 109 

786 B’Aimagro, Biego, . . . .Ill 

m Ei«rfeh,a^obe, . . * . 2CH 

878 aplauet, . . . .204 




109 Earth, an oblate spheroid, . 

atmosphere of the, 

110 ideal view of, from Mars, 

878 “ land and water on the, 

782 “ natural divisions of, . 

782 organization of the, 

976 revolution round the sun, 

782 “ revolutions of the, 

879 section of crust, . 

109 size of, compared with tha 
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Liberia, . ' . 

Lieehte,nstein, 

Ijoiigitude, . . 

“ degree of, 

Madagascrff, . 

Maimatchiii, . " 
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“ igneous, 

“ primitive, . 

“ limestone, . • . • 

“ igneous, characteristics of, 

“ original crust, 

“ present appearance of, 

“ succession of, 

“ sedimentary, 

“ sEuriaii, age of, . . 

‘ ‘ unstratified, , . 

Eota Mahana, boiling lake of, 

Salses or mud- volcanoes, 

Sandstone, Bunter, . 

“ New Bed, 

” Old Red, 

‘‘ ‘3 age of, 
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“ reguiaritj of, 

“ . strike-joints, 
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G'nomon, definition of, .1198 

Mathematical discipline, value of, 1287 
Parallel lines, axiom, regarding, . 527 
‘‘ . .lawsnf, ... . 711' 

, their properties, , . 711 

“ their relations, . 711 

Plato on geometricians, , . . .54 

Playfair’s demonstration of pro- 
position 4, . . . , . 139 

Pons asinonim,. . , , 140 

Postulates, . . . . .57 

Proposition 1 (Book I. Euclid), . 57 

abbreviated form of, . 58 

' exercises on, . . 58 

■ explained, ... 57 

** working,, out of problem, 57 

“ 2, fimres, construction of , 58 

** working out of, . . , 58 

8,,. . . . ,138 

“ another form of, . . 138 

„, ** ,4,.. 138 

“ introduction to, . . 133 

5, /. . . . . . 140 

Pappus’ solution of, . 140 
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** 7, first method, . . 232, 

. ', second method, .. . , 232 i 
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8, ..... . 233 

“ proof of, , . . 233 

“ Pott’s dem.on,atration of, 233 

“ 9, . ' . . ' . . 329 
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“ Wilson’s demonstration, .129 

10, .... 33(1 

“ 11, .... 330 
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12, .... 330 
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13, .... 426 

** corollaries of, . . 426 
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proof of, . , . 427 ! 

** corollaries of, . . 427 
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“ Wilson’s proof of, . 528 

** 21, .... 528 

22, . 528 

23, .... 621 

“ supplementary problem. 62i 

^ 24, ■ . . . . 621 

“ proof of, . . . 621 

.... 621 

** 26, first case, - . 622 

“ second case, , . 62*2 

** supplementary theorem, 622 

27, 

28, 


Proposition 47, another form of, 

“ 48, . . . 

1 (Book IL, Euclid), 

“ extension of, 

“ 2, . . . . 

“ 3, . . . 

4, . . . . ■, 

** corollaries of, . 

** 5 and 6, 

theorem of, . ■ 

** 7, . . . . 

8 . . . . . 

9, . . . , 

“ 10, ■ . . . 

11 , 12. 13, . . 

14, 

Reasoning, mdireet, 

Rectangles, definition of, . 

** propeiiiies of, 

** ^ relations of, 

Reductio ad impossibile, 
Refutation, reasoned contradiction 
Segment, definition of, . .. 

Triangles, comparison of, 

relation of sides of, 
three cases of equality of, 
Triangular equality, conditions of, 
Wilson, ’g Elementary Geometry,” 


1097 I Gemmny, ‘ laboratory: of thought,’ 

1098 i Gutturals., . . . . 

1198 i Mabeti^ paradigm of, ' 

1198 I Interjeetioris, , .. . . :. . 

1198 I Kemien^ para.dig:rn of, . . 

1198 I Konnen, |:)aradigm of, . ... - 

1198 i Labials, . . . . ■ . 

1199 ■ Language, two elements in, . . . 

1199 i Lassen, paradigm of, ■ . ' ' . 

lif^ ; Liehen, paradigm of, , . ■ . 


1199 

1199 


Liaguals, 

Mogen, paradigiri of, 


23S 

23S 

2:19 

238 

240 
240 i 
240 ! 

2r/.) ' 


GERMAH LANGUAGE, 
Adjectives, . . , . 

** always predicative, 

as definite article, 

“ attributive and predi- 
cative, _ . 

** comparative and supei 

lative, 

eomparisoB of, 

“ compound, . 

declensions of, 

** declined in difk'ron (ways, 239 i 

degrees of coni paiisoB of, 240 1 

** govern genitive, . . 1103 i 

how^ formed, ■ . 240 | 

“ ill apposition, . . 238 ' 

“ irregular, and adverbs, 240 

never declined, . 

“ never predicative, 

“ liartieipies used as, 

“ peculiarities of, . 

“ when strong, 

when weak, . 

Alphabet, German, . 

“ Aldine or Italic, . 
known as Gotliic, . 

Articles, definite and indefinite, 
declined by four cases, 

“ exercise on, 

Articulation, .... 

Aspirate h, ... . 

Cases, observations on, 
government of. 


. 1199 I' Mood, employment of auxEiaries, 

. 11.99 j sul\|unctive. formation of, 

. i subjimetive, use of, 

. 12^ I “ subjunctive, used in subor- 
231. 906 I dinate sentences. 

1197 ‘ paradigm of, 

. 1197 Mutes, . . ... 

. 1197 rKouns, declension of. . 

231 ' ■ proper, , 

{>22 t goveriimeiit oh . 

1198 I of different .geTuler, . 

620 I of feminine fom, 

i *' of Biasculme fom, ■ . 

*2,13 1 special forms of, . 

620 i ■ “ usually neuter, . 

14(H^ Niimbets. collective, ^ ^ . 

I . tixampie.s of ordinal 

I exercisGS_qn,^ , . ' . 

i “ list of ijnlirial 
Numerals, adverbial., • • 

** adve:rbs .fi>’ni 2 ,ed |•rol^i, . 

cardinal,. 

“ collective, „ ' ... 

compound ordinal, 

“ defi,nite. or mdefinite, 

diiiiidiative, . , , 

d,istmctive,. . 
exampdes of, . 
em|>loy6ii i.n imiitiplica 
tio:ri,. . . 

“ exercise in, 

“ explainG'd, 

“ fractioiiai 

“ iiMlefiiiite, 

jomed to D.oiin,s, . 
multiplicative, 

“ ordm.al, . 

partitive, 

“ reiterative, . 

“ treate*;!. as adjectivea. , 

used as nouns, ' .. 

variative, .. ■ . 

Participles, . , . ■ - ' 

Prefixes and aifixes, 

Prepositions, cbaracteristics of, 

“ co,iitracted, 

** defined, 

governing accusative,. 


11 
712 

29 ; . . * . 712 

30, ^ . . ' • • • 712 

proof of, . . . 712 

• II . . . . 819 

another method, , 819 
additional problem, . 819 

32, .... 819 

corollaries of , . . 819 

33, .... 905 

34, .... 905 

35 905 

.... 905 

37, .... iK)5 

38, .... 906 

39, .... (MB 

40, .... 906 

41, .... 996 

42, .... 1004 

43 1005 

44, .... 1005 

45 10(^5 

46 1006 

supplementary prob. , 1006 
47. . ■ - . 10^^7 


23S 

238 

2 : 1 s 

240 

239 
2.19 

65 

63 

63 

145 
149 

146 

63 

64 
146 

1102-3 


62 

64 

'm 

912 

5:53 

4:14 

64 

1204 

4m 

533 

64 

414 

531 

1204 

im 

1203 

434 

61 

146 

145 
IK>2 

2.17 
2:1s 
m 

146 
2:iS 

720 

718 

721 
■,7iS 

719 
71.9 
717 
720' 

7.18 
717, 
719 
719 
719 

719 
■ 718 

716 
719 
7*MI 
719 
7i9 
7 ‘18 
719 
719 

717 
719 
719 
1102 
7^5 
824 
826 
824 
826 


Clauses or sentences, subordinate, 1104 
Composition, easy exercise in, . 9 1,2 
Conjunctions, . . , . 909 

“ ■ adverbial, . ■ . 910 , 
compound, . . 910 | 

■“ co-ordinate, . . 010 ' 

** list of, . . . 910; 

“ subordinate, . . 910 « 

** use of, in sentences, -910 l 
Consonant sounds, prechuninance of. 65 I 
{Jonsonants, double and compound, ili | 
Construction, idiqraatie, . 720 ! 

Declension, exercises in, . . H8 1 

“ first (ancient or strong), 147 

observations on, . . 147 

second (mcslern or weak), ILS 
“ third (or mixed,) . 148 

Diminutives. fre<{uent use 01 , 237 

Diphthongs, perfect and imperfect, 
Diirfen, paradigm of, . . . 434 

E, prevalence of soft, . * 146 

Gender, W 

“ exercise on, . . . 238 

‘ how to know, . . * 

German and English, . . . 336 

** on the study of, . . 62 

“ scholars, innuence of, . 62 

(remans, careful accentuation of, . 65 


dalandaee., S26, ■ 
genitive, . 826 

" idiomatic usages of, vS26 
‘‘ list of, . . . 825 

** l^eculiarities of, , 824 , 
Printing-types, iii*at use of, . , fi*!* 

Pronoun, sentences Joined by, 1103 
third personal, . . 

Pronouns, demonstrative, , . Ml 
“ .e,.xercise on, . ,, .. . MB 

indeclinable, , . . 

“ indefinite,^ 

** Interrogative, , > SJ7 

neuter, rcjmarks on, . 336 

** two kinds of, . . 

personal -gender, . . 

*' i^onfingtogcthcrCiTi 
« “ genitiv<ocjwcof, 

** possessive, . . M 

** ** adjective, . JI36„: 

fomw ol . :i16 ' 
** how declined, .W 

** where not used, J136 : 

PronouM, relativtJ, .... ^1^47 
** retlexive, . . . J136 

** six clasBes of, 

second personal, 
the use of, 

** third personal, ^ 

Pronunciation, difference in, 

** ©xerolses on, 


m 

m 

m 

m 


im 


mBEX* 


Eeading and analysis, 

“ easy lessons in, 

“ “ Mnts 

“ exercise in, 

exercise (translated), 
with translation, 

Eoman characters, use of, 

S, long and^short, . 

Sein,^ paradigm of, . 

SemiYoweis or liquids, . 

Sentence, dependent, 

order of words in, 
principal, 
Sentence-making, . 

Sentences, analysis of, 

“ examples of, 

, complex, 

** . compounds 

“ f oi’mation of , . 
conjunctions placed in. 
construction of,^ . 

‘‘ order of words in, 

‘‘ simple, . 

Sihilants. .... 

8ich used as a reciprocal, 

Sintjien, paradigm of, 

Sollerh paradigm of, . . ^ , 

Speech and reading, peculiarity m. 
Speech-sounds, production of, 
Subject, copula, and predicate, 
Syllables, frequency of iinaecentecl, 


1104 

827 

828 
721 
912 
911 

63 

64 
431 

64 
1010 i 

1009 

1010 
828 

1104 

1104 

1104 

1103 

1103 

1104 

63 
1203 
1103 

64 
336 
533 
434 

65 
63 

1010 

65 


1387 

1207 

1292 

1208 
1291 

1388 
1291 

1293 
1295 
1293 
1387 
1390 
1293 
1291 
1208 
1208 
1386 
1208 
1S8S 

1291 

1292 


Syntax and arrangement of words, 1009 j 
“ exercises in, . . . 1011 | 

“ Governed by sense, . . 1203 

Terminology, . . . . .65 

Time of the day, . ^ . .721 

Translation and composition, . 1202 
' exercise for, . 532, 911 

“ exercise in, . . . 240 

“ phrases for, 

Verbs, auxiliary, 

“ “ similar to Bnglish, 

“ compound list of, 
conjugation of , 

** derivative, . 


240 
432 
432 
827 
. 533 
. 431 
433, 534 
. 431 
431, 535 
. 431 


exercises on, 
formation of, 
impersonal, . 
impoidance of, 

** inseparable compound, . 827 

“ inteiTogative form of, . . 535 

“ intransitive, . . . 633 

irregular, . . . . 533 

“ moods, tenses, &c., . . 1101 

“ negative form of, . 535 

‘‘ negative-inteiTogativeform, 535 

“ of mood, auxiliary, . . 434 

“ of strong conjugation, . . 532 

“ of weak conjugation, . . 532 

“ passive voice, , . . 535 

“ personal, . . . . 431 

“ ■ principal parts of, . 431, 533 

'■ radical, . . . ,431 

“ reflexive, . . . . 532 

“ reflexive form, . , . 535 

“ regular, . . . . 533 

“ remarks on conjugation of, 534 

“ separable compound, , . 827 

tenses of, , . . . 431 

transitive and intransitive, 532 

'' nature of, . . 532 

“ “ two forms of, , 532 

with a particle, . . . 11(^ 

Vocabulary, . . . . 721, 912 

Voice, X)assive, . . . . 1102 

Vowels, immediate, intermediate, . 63 

‘‘ long sounds of^ . . , 66 

“ pure and modified, , . 63 

“ short sounds of, , . 65 

Werdeui paradigm of, . . , 432 

Wollen, ... 4^ 


Alexis, WillibacL .... 1388 

Axtiin, Ludwig X— 17814831, , 1388 

A.ufklarung, 1295 

Ayrer, Jacob, 1209 

Bankelsanger {ballad singers), . 1207 
Bardenlieder, , 1207 


Beneke, F. E.-~1798-1S54, 

Bluthenalter das, . 

Bodmer, Johami J. — 1698-1783, 

Boehme, Jacob — 1575-1624, . 

Breitinger, Johann J.— 1701-76, 
Brentano, Ciemens~1777-1842, 

Brockes, Barthold — 1680-1747, 

Burger, G. A. — 1748-94, . 

Cami^e, Heinrich J. — 1746-1818, 

Claudius, Mathias — 1743-1815, 

Droste, h! A. E. von~-1797-184S, 

Ebert, Arnold— -1729-95, , 

Engel, Johann J.— 1741-1802, . 

Eobanus, Helius— 1488-1540, . 

Erasmus, Desiclerius— 1467-1536, 

Fichte, J. T. -1762-1814, . 

Fischart, Johann, . 

Fouque, F. de la Motte — 1777-1844 
Frederick the Great — 1712-86, 

Gellert, Christian F. — 1715-69. . 

“ “ extracts irom, 1292 

Gervinus, G. G. Menzel Wolfgang, 1388 
Gesner, (Jonrad — 1516-65, . . 1208 

“ Solomon— 1730-88, . . 1293 

Gleim, Johann W.— 1719-1803, . 1292 

Goethe, J. W. von— 1749-1832, . 1388 

Gottsched, Johann C. — 1700-44, . 1291 

Grimm, Jacob L. — 1785-1S63, . . 1388 

Wilhelm K.— 1786-1859, . 1388 
Grun, Anastasius, .... 1390 
Hagedom, Friedrich von— 1708-54, 1292 
Haller, Albrecht von~1708-77, . 1292 

Hardenberg, F. von— 1772-1801, . 1387 

Hauff, Wilhelm-1802-27, . . 1390 

Heeren, A, H. L.-1760-1842, . 1388 

Hegel G. W.- 1770- .1831, . . 1387 

Heme, Heinrich— 1796-1856, . . 1390 

Heldenbuch (Book of Heroes), . 1207 
Heliand, “Life of Christ,” . . 1207 

Herhart, J. F.— 1776-1841, . . 1387 

Herder, Johann G.— 1744-1803, . 1293 

Hippel, T. G.-1741.96, . . . 1294 

Hofnnan, Ernst F. A., . . . 1295 

Hoffinaims, Waldau-l618-79, . 1290 

Holderlein, F., . . . . 1390 

Humboldt, F. H. A.~1769-i859, . 1388 


Mailer, Wilhelm- .1794-1827, . . im 

Munchausen, Karl K. — 1729-96, . 1294 

Museeus, Jolian,ii K. A. — 1735-87, . 1294 
“Miispilli,” a Christian poem,, . 1207 
Neander, J. A. W. — 1789-1850, . 1387 

ISfibelungenlied, .... 1207 
Niebuhr, B. G.-1776-183L . . 1388 

Opitz, Martin — 1579-1639, , , 1290 

Pichler, Caroline— 1769-1843, . . 1388 
Pfeffel, Conrad G.— 1736-1809, . 1295 

B^abener, G. W.— 1714-71,' . , 1292 

Ranke, Leopold— 1795-1886, .. . 1388 

P^aspe, Rudolph Eric, . . . 1294 

Reuchlin, John— 1455-1522, . . 1208 

Richter, Johann Paul P. — 1763-1825, 1294 
Sachs, Hans— 1494-1578, . . . 1208 

Schamisso, Louis 0. A.— 1781-1838, 1390 
Schelliug, Freidrich W. J. von — 

1775-1854, 1387 

Schiller, J. C. F,— 1759-1805, . . 1389 

Schlegei— 1767-1845. . . .1387 

K. W. F.— 1772-1829, . iSS7 

Schleiermacher,F.E. D.— 1768-1834, 1387 
Schopenhauer, Arthur — 1788-1860, 1387 
Schubart, Christian F. D.— 1739-91 1293 
Schulze, Ernst, .... ,1390 
Schupp, Balthasar— .1610-61, . . 1291 

Scliwenckfeid, Caspar — 1490-156] , 1208 
St. Boniface— 680-755, „ , . 1207 

Strauss, I>. F., .... 1387 

Strenau, Benzel, . . . . 1295 

Tholuck, F., 1388 

Tieck, Ludwig-~1773-1853, . . . 1388 

Tiedge, Christopher A.— 1752-1841, 1294 
Uhland, J. L.— 1787-1862, • . . 1389 

IJiphilas, Bishop— 318-88, . . 1207 

“ translation of Scriptures, 1207 
Uz, Johann P.— 1720-96, . .1292 

Voikslieder, 1208 

Volksmeinuiig, .... 1291 
Weisse, 0. F.-1726-1804, . . 1292 

Wickram, Georg, . . . . 1209 

Wieiand, 0. M.— 1733-1813, . . 1294 

Wolf, Christian von— 1679-1754, . 1291 
Eachari^, Justus F. W.— 1726-77, . 1292 
Eimmenhann, J, G. von— 1728-95, . 1293 


! Humboldt, K. W. von— 1767-1836, 1388 
I Hutten, Ulrich von— 1488-1523, . 1208 

! Jacobi, F.-1734-1819, . . . 1295 

Jacobs, W. F. W.~1764-1S26, . 1294 

Julius, Duke Heiuy — 1563-1613, . 1209 
Jung (Stilling), J. 1740-1817, . 1294 
Kant, Emmanuel — 1724-1804, . . 1295 

“ philosophy of, . 1295 

Kepler, Johann— 1571-1630, . . 1208 

Kemer, Andreas J., . . . 1390 

Klopstock, Friedrich G. — 1724-1803, 1293 
Kopisch, August, .... 1390 
Kosegarten, L. T.— 1758-1818, . 1294 

Krause, C. F. . . . . . 1387 

Krugge, Adolph von — 1752-96, . 1294 

Lafontaiue, August H.J.— 1756-1831, 1294 
Langbein, August F. E. — 1757-1836, 1295 
Lappe, Karl, .... . 1388 

Lappenberg, Johann M.— 1794-1865, 1388 
, Lavater, Johann Caspar— 1741-1801, 1293 
I Leibnitz, Gottfried W.— 1646-1716, 1291 
Leibnitzo-Woifian philosoi^hy, . 1291 

Leiderdichter, Geistriche, . . 1208 

WeltHche, . .1208 

Lenau, Nicholas— 1802-60, . . 1390 

i Lessing, J. G. E.— 1729-81, . . 1292 

' “ philosophy of, . . . 1292 

Lohenstein, Daniel Gaspar — 1635-83, 1290 
Ludwigslied, . . . . . 1207 

Luther, Martin— 14^-1546, . . 1208 

“ hymns of , . , . . 1208 

“ translation of the Bible, , 1208 
Mattliisson, F. von- 1 761-1831, . 1294 

Meissen, Heinrich von, ... 1207 
Meissner^ Aug T.— 1753-1807, . 1294 

Meistergesang, . - . .1208 

Melanchthon, Philip— 1497-]^, . 1208 
Mendelssohn, Moses-1729-S6, . 1292 

Minnegesang, 1207 

Minnelieder, . . . . . 1207 

“ example of, . . 1207 

Mommsen, Theodore, . . . 1388 

Moscherosch, Hans M,— 1600-69, . 1291 
Muller, 4. von— 1752-1809, . .1388 


' GREEK LANGUAGE, 

Accent, acute and circumflex, . 1344 

“ ’ grave, .... 1344 

“ m contractions, . . 1344 

“ in inflected words, , . 1344 

“ in verbs, . . .... 1344 

“ laws of, 1344 

“ marks, three, . . . 1344 

“ often on short syllable, . 1344 

on participles of third 
declension, . , . 1344 

“ requiring special notice, . 1344 

“ remarks on, . . . 192 

Adjectives, comiiarison of, . . 3SH 

formed from adverbs, . 384 

formed from nouns, ^ . 384 

f ormed from prepositions, 3S4 
of one termination, . 384 

of two terminations, ^ . .384,, 

of the first declension, . . 1181 
of the second declension, 381',,. 
of the third declension, 383 , 


with examples, 

Adverbs, 

“ derivation of, . 

“ irregular, comparison, 
Alphabet, . . . . 

English equivalen.ts, 


■381 
1248, 
1248 

■?! 

pronunciation of, 191 


' “ name, of letters, 

Aorist, 'first, 'formation .'of, 

“ second, considered, 

Augment, 

syllabic and temporal, . 
Oonjuption, exercises in. 


191 "^ 
959 
1065 

.■■SfiS''.".: 

"'959' 

672 
766, 1151 


“ m fit, • • • • fill 

“ in iM-i, tenses peculiar to, 671 
Conjunctions, rules relating to, . 1248 
Consonants, simple and double, . 191 

Declension, 192 

‘‘ exercises in, . . 384 

“ first, nouns of, . . 192 



INDEX 


1433 


DipMliongs, . 
paradi^pn of, 

IV; 

“ exercise on, 

Enclitics, . . 

Greek, prommciation of , 

“ readings in, 

Moods, subjunctive and optative, 
Mouns, .... 

“ remarks on, 

Numerals, abstract, 

“ cardinal, 

distributive, . 
feminine ordinal, 
multiplicative, 

“ ordinal, . 

. . proportional, 

really adjectives, 
Prepositions, . 

, government by, 
now to be' used, 

** number of, 

** often o'mitted, . 

wliat they imply, 

.Proclitics, 

.Reading and p.arsmg, 

. ** “ syntax, 

** exerc.ise in, 
lesson, 

Eeduplicatioii, 

Speecli, the parts of, 

declinabie |)arts of, 

“ indeclinable 'parts of, 
Stems, dental, .... 

“ Ipv regarding, 

“ Hquid and nasal, . 
Syllables, contracted, 

Tense, present, 

system, .... 
Tvwtw, paradigm of, . 

Verb, a compound’ word, 

“ chief tenses o! the, 

“ conversion of a noun into a, 
“ essential tenses of the, . 

“ derivative chart of, 

“ ho'w to conjugate a, 
iiumher of tenses of the, 

** ' origin of, ... 

** persons and numbers of, 

“ tenses of, 

Verb-stem, remarks on, . 

“ examples of the, . 

*'* tense-forms of, 

Verbs, consonant stems, . 

“ deficient, 


191 I 

767 ! 

768 I 

765 j 
1344 I 

191 
672 

766 

192 j 
192 ' 
384 ! 
384 . 
384 I 
384 1 
384 ! 
m i 
384 
3S4 

1342 
1342 
1342 
1342 
im i 
1342 ' 
1344 
959, 1152, 1247 
. 1056 
. . 768 

. . 1056 

. 863 
. 192 
. 192 
192, 1248 
"66 


Balance, compensation, . 

Bodies, athermanous, 

“ diathermanous, 

insoluble infiuence of, 

“ radiatmg power of, 
Calorimeters, . 

Charles’ law, . . ' . . 

Combustion, . . 

“ heat of, 

Corrections, calorimetrical, 
Crystallization, 

Dew, formation of, . 
Diathermancy, 

Digester, Papin’s, . 

D'issociation, . . 

Distillation, fractional, . 
Ebuhition, . . . . . 

Engines, atmospheric condensing, 
“ atmospheric heat, 


766 

766 

192 

863 

5'74 

766 
574 

574 
765 

575 

767 
575 


574 
766 
863 

765 

575 

766 
1054 


■800 ^ Thermometer, air, . 

793 j “ alcohol, . 

793 i , , centigrade, 

841 ! . differential, 

797 } Fahrenheit, 

73$ ** .maximum and 

742 I . 

885 ! “ mereiiria.1, 

I Reaumur, 

738 I scales, 

SOI Thenn.ometers, boiling point of, 

798 Thermopile, 

795 The.rmoseope^ 


840 j tJnit, tlierm.a!, 


deponent and semi-deponent, 1054 


u differ ill the perfect, 

“ , form for i)arsmg, . 

future and perfect tenses of , 
how classed, 
impersonal, list of, ^ . 

' in ju,i, list of terminations, 

“ not numerous, . 

of the older form, 

“ Xjeculiarities of, . 

'** “ stem-endings of, 

“ table of, 

** changeable into 

“ classified, 

. ** , tabular view of, . 

*4 terminations of, . , 

** insertive, 

mood, &c., of, 
narrative tenses of, 
of the second conjugation, 
“ paradigm of terminations, 
** paradigms of, 

perfect tense of, . 
plux>erfect tense of, . 
primary tenses of, 
reduplicative, 
stem- vowels of, . 
tabular view of, . 

“ with no augment, 
Vocabulary, parsing, 

Vowel stems, .... 
Vowels and consonants, . 

HISAT. 

Affinity^ elective. . 

A.ir, moisture of, . 


“ hot-air, 

.Evjiporation, .. 

Fluids, expa.iisioa of, 

Fusion, 

Gases, .... 

“ absorptive power of, 

_ liquefaction of, . 

Heat, absorption of, 

“ engines, efficiency of, 

* ‘ late.at, of liquids, . 

“ of steam, . 

of vapours, 

“ “ value of, 

“ mode of molecular vibration, 
modern theory of, . 
radiant. . 

‘‘ anai'ysis of, 

“ refraction of, . 

refleetio.n of, . 

“ sources of, 
specific, . 

“ ‘‘ under constant pressure, 

“ under con.stant volume, 

“ “ table of, 

.cleating by steam-pipes, 

“ by hot water, 

575 I Boar-frost, 

"65 j Hygi'ometer, Daniell’s, 

Eegnault’s, 
Hygrometry, . 

Hygroscope, 

Ice, formation of, . 

Ice-making machine, 

Lamp, safety, . . 

Leidenfrost’s spheroidal state, 
Light, decomposition of, 

Liquids, bodies, ^ and gases, 
expansion pf, 
boiling point of, 

Meats, freezing, apparatus for, 

“ tinned, . 

Melting-point, 

Me:rcury, expansion of, 
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Limerick, ca]iture of, 

“ surrender of^ . 
Llewellyn, Prince of ales, 
London streets first lighted, 
Londonderry, siege of, . 
Louis of Prance, landing of, 
Mamia Charta, 

Malcolm I. of Scotland, . 

“ Canmore, . 
Marpret, Queen, . 
Marlborough, Duke of, . 
Marston Moor, battle of, 
Mary, Queen, . 

Mary, Queen of Scots, . 


1400 
761 
957 
282 

14(X) I "* umpiivship of Edward, 764 
14.02 I Scots, invasion of, from Ireland, . 282 
K:I9S ■! Seveiais, Eiaperor., . . . . . . . .190 

1400 I Seymour, Jane, , . . . .. . ,l |.48. 

14CK) j Sharp, Arch'bmb<>p, murder of, . I33f: 

. 1:197 Ship-money tax, ..... I.:yi2 . 

. i:i:i6 Shrewsbury, battle of, , . • . . i.W9 

1243 Silu,res,. .189 . 

. 1,377 Simon de .Montfort, . . . 

. . .1397 Slavery, al)olition of, . ... . 13118 . 

. 1049, 1051 So'utii Sea bubble, .. . . 1.397. 

. .1051 S'purs, battle of the, . , .. .,1,147 ,. 

, . 1052 St. Bartliohuuew, massacre of, . 1244 

, .105:1 Stm.nford .llridge, battle of, „ . .. 475 

.■ ,105:1 Steinkirk, battle of, . . ■ 1®II 

, .4244 Stei^dien of ,, England, . .572, 

, . 1051 ' Stirling, battle of, .... 86*2 

, . W “ Gastle, capture oi, . . KtTj 

, , 1:439 Stone of Destiny, Scottish, . 765, 952 
, . VM9 Stoiiehcmge, .■ . . ■. ,.: 28i.. 

, , 124:1 Strafford, oxecution of, . . , 13:® 

. . KiTi SuetorduH. Paulimis, . » . 189 

. i:m Suffolk, Lari of, . . 1^51 

Su'cyii’s |»irati<;al visits, , . . 379 

RiT) Titus GatcB tleception, the, . . IA37 

13:19 Triennial Act pasatHi, . » , 

763 Union, legislative, . , . .. jBltS ;/ 

1051 Van Tromp, «kath of, . . RW 

13:19 VicfefU'ia, Queen Ki99 

671 VikmgB,the, . . . . 379 

671 Waktffieid, Etormiisg of, . , ITO 

378 Wallace, Six William, . Stll 

571 ** betrayal and death of, . 862 

671 War of Sueceasiou, .... 1342 
1342 Warbttck, imposture of Perkin, , 1054 
li® Wars of the Roses, . . . 1052 

1150 Warwick, the Kingmaker, . . 1052 
1*242 1 Wat Tyler, . . ... W 
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William the Conqueror, 
“ II. (“ Rufus”), 
“ III., . 

" IV., . 
Wolsey, Cardinal, , 
Worcester, battle of, 
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, 1148 
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Wyatt, Pi^ebeilion of Sir Thomas, . 1160 

SYI3>»AllLICSo 
Accumulator, . ^ . . . . 368 

Archimedes, principle of, . . 3^ 

Artesian wells, _ . . . . 366 

Attraction of floating balls, . . 453 

Bodies in water, resistance of, . 452 

Buoyancy of huraan body, . . 360 

Capuiary attraction, . . . 452 

Cartesian diver, .... 360 
CoUoids,^. ..... 454 

Crystalloids, 4^ 

■Dialysis, . . ■ . . . . 454 

Drops, s|)herical form of, . . 453 j 

Endosmose, 454 

Equilibrium, centre of pressure, . 359 
of fl-oating bodies, . 360 
“ of fluids, . . . 359 

Euler, Lagrange, and La Place, . 406 
. Exosinose, . . ^ . . . 454 

FaUiiig bodies, velocities of, , . 412 

Fluids, equilibrium of, . . , 359 

“ laws of motions of , . . 406 

pressure of, ... 356 
Friction of rust in pipes, . .411 

Gravity, efl'ect of, . . . . 358 

“ specifio, .... 354 

“ “ tables of, . . 366 

Hydrodynamics defined, . . 353 

Hydrometers, 355 

Hydrostatics, . ... . 353 

principle of, . . 357 

Jets, fountain, . . . .411 

“ oblique. 412 

Jurin’s law, . .... 453 

Lactometers and salimeters, . . 356 

Liquids, diffusion of, . . . 453 

Long pipes, friction of, . , . 408 

Matter, three forms of, . . . 353 

Metacentre, , . . . . 350 

Mill stream, ..... 451 
Newton’s propositions, . . . 406 

Openings of bridges, . . , 450 

Pascal’s principle described, . . 857 

- Press, hydraulic, . ■ . . ' . 357 

Pressure proportional to areas , 357 
resultant vertical, . . 359 

“ upon immersed bodies, . 359 
Bam. hydraulic, .... 358 

Salimeter, 356 

Short pipes, discharge by, . . 408 

Spirit-level, 356 

Stream, velocity of, ... 450 
Surface tension, .... 453 
Torricelli’s theorem, . . . 406 

Turbines, 451 

Valve, safety, . . . . . 357 

Velocity of efflux, .... 406 
*• table of mean, . . . 450 

Vena contracta, .... 408 
Water-courses, .... 450 

“ -level 356 

** -motors, .... 451 
“ -raising machines, . . 452 

::.*V;//.whee^^^^^ . . . , . 451 

Wells, artesian, .... 356 


hATin. 

Ablative, 1090 

Accidence, . . . . . 39 

Accusative, rules regarding, . . 1089 

Adjectives and their declensions, . 125 
“ classification of, . . 127 

“ comparison of, . . 128 

“ government of, . . 129 

“ irregular, comparison of, 128 

“ notes on, . . . 127 

Adverbs, absolute, .... 997 
** and adverbial phrases, . 997 
classification oi, , . 996 

comparative. . . .997 

“ correlations of, . . 997 
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Adverbs defined, 

‘ derivative, 

‘ exercise in, 

' of number, 

of order, . 

' of place, table of, 

' of time, 

“ primitive, 

' terminations of, 

‘ use of, . . . 

forms of, . 

Classical study, 

“ and imitation, 

Ompi, conjugation of, 

Composition or sentence-building, 
Concord, laws of, with examples, 

“ principles of, . 
Conjugation, . . . 

“ exercise in, 

“ first, paradigm of, 

fourth, paradigm of, 

“ periphrastic, 

“ second, paradigm of, 

“ synopsis of, 

“ table of tense-endings 

third, paradigm of, 
Conjugations, exercises on the, 
Conjunctions, adversative, 
causal, 

** classification of, 

concessive, 
conditional, 
copulative, 

‘‘ final, . 

“ inferential, 

notes on several, 
position of, 
temporal, . 
use of, 

Consonants, .... 
Construe, directions how to, . 
Dative, rules regarding, . 
examples of, 

“to be,” paradigm of, . 

** compounds of, . 

Fio, conjugation of, . 

Genitive, 

“ and English possessive, 

“ formation <)f, 

Infinitives, intransitives used as, 

“ rules regarding, 
Inqiiam, forms of, . 

Latin, advantages of, . . 

“ alphabet, 

“ Aurastan age, 

“ decline of, . 

“ golden age of, 

“ grammar, 

“ influence of Greek on, . 

“ literature, brief sketch of, 

“ “ first period of, 

“ “ second period o: 

“ “ silver age of, 

“ spread of, 

“ the language of Rome, . 
Meminif conjugation of, . 
Nominative, rules regarding, . 
Nouns, difference in declension, 

“ gender of, . . . 

“ irregular, their declension 
“ number and case, 

“ table of declensions, . 

“ their declension, . 

“ usages in regard to, . 
Foviy conjugation of, 

Odi, conjugation of* 

Oratio obUqua, 

“ recta, . . , 

Paradigms, notes on, 

Parsing defined, 

“ exercises in, . . 

Participles, passive form of. . 

“ passive sense of, . 

“ personal verbs as, 

“ rules regarding, . 

Perfect, formation of the, 
Possum, paradigm of, 
Prepositions, arrangement of, 

“ changed, . , . 

** etymology of, 

** from the Greek, . 
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996 
995 
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613 

1280 

810 

613 

322 

323 
1086 

321 

609 

416 

417 
517 

416 

609 

610 

417 

418 
893 
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893 

894 
894 

893 
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894 

895 
894 
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39 

702 

1088 

1089 

321 

322 

613 

1087 

1088 
41 

612 

1190 

614 
38 
38 

1281 

37 

37 

38 
36 

1280 

36 

37 
37 
36 
35 

613 

1087 

39 
39 
41 

39 

40 
39 

1086 
613 
613 
, 1280 
, 1280 
, 415 


611 

611 

613 

1191 

321 

322 
701 
808 
808 


Prepositions, governing ablative, . 701 
“ “ accusative, 701 

“ in composition, . . 808 

“ list of, . . . . 7CK) 

“ nature and uses of, . 699 

“ use of, in sentences, . 807 
Pronouns, adjective, table of, . 

“ characteristics of, . . 222 

“ composition of, . . 223 

“ demonstrative, . . 221 

“ exercise on, . . . 223 

“ meaning of, . , . 221 

“ personal,. . . . 221 

“ possessive, . . . 222 

“ relative, .... 

“ their nature, . . . 220 

Reading lesson, . . 521' 

“ “ exercises on, . ■ . 521 

Reading lesson — Ariadne in Naxos, 1192 
“ “ introduction to, . 1192 

“ prose translation, 1192 

Reading lesson — Esuriens lupus, . 395 
“ “ aids to parsing, . 896 

“ “ example of con- 
struing, . . 896 

“ ** notes on cqpstruc- 

tion, . ‘ . . 896 

“ “ vocabulary, . . 896 

Reading lesson — Gallic War, I. 1, . 702 
“ analytical transla- 
tion, . . .704 

“ “ complete version, 705 

“ exercises on, . 705 

“ “ vocabulary for, . 702 

Reading lesson— Gallic War, I. 2, . 810 
“ “ analytical transla- 
tion, . . . 811 

“ “ complete version, 813 

“ “ vocabulary for, . 810 

Reading lesson— Gallic War, I. 3, . 896 
“ , “ analytical transla- 
tion, . . . 898 

“ “ complete version, 899 

“ “ vocabulary for, . 896 

Reading lesson— Gallic War, I. 4, . 998 
“ “ analytical transla- 
tion, . . . 999 

“ “ . complete version, 999 

“ “ notes on, . . 999 

“ “ vocabulary for, . 998 

Salutation, words of, . . . 614 

Sentence, arrangement of, . . 702 

Sentences, ^eement of, . . 702 

“ English and Latin, . 809 

“ government of , . . 702 

“ order of words in, . 10S6 
“ simple, . . . .701 

“ subject and predicate, . 702 
Speech, parts of, . . . .39 

Supine, formation of the, . . 321 

Syntax, 1086 

Tenses, formation of, . . . 321 

Transalpine Gaul, .... 702 
Translation and retranslation, . 809 

Verbs, ablative absolute, . . 1192 

“ . agree with nominative, , .1189 

“ anomalous, paradigm of, , 515 

“ classification of, . . . 319 

“ conjugation of , . . . 319 

“ defective, .... 613 

“ . list of, , . .. ' 611 

“ deponent, definition of, , 611 

“■ “ list of, . . ...,' 418 

“ exercise on, . . . 521, fill 

“ fourth conjugation . . 521 

‘‘ gerunds and supines, . . 1191 

“ imperfection of, . , , 612 

“ impersonal, list of, . . 612 

“ irregular, .... 515 

“ “ first conjugation, 517 

“ “ in inflection, . *516 

“ moods of, ... . 320 

“ notes on their study, . . 419 

“ neuter passive, . . . 613 

“ reflective, deponents as, . 612 

“ “ rules regarding, . 1278 

“ “ second conjugation, 517 

“ subjunctive mood, . . 1278 

“ “ tenses of, . . 320 

“ third conjugation, . . 518 

usages in regard to, . . 1189 
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Vocative case, rales regarding, . 1090 
Vowels, . 38 

. LIGHT. 

(See Natural Philosophy.) 

Aberration, spherical, . . . 929 

Anaicime, , . . . , . , . 10S2 

Camera lucida, » . , . 991 

“ obscura, . ■ . . .926 

Chromosphere, .... 1032 
Colours, artificial, .... 992 
contrast of, . , . 992 

“ prismatic, . . . 1028 

Cnb^ite, 1082 

Eye_, the, , ..... 991 

Foci, principal, conjugate, and virtual, 1928 
Heliograph, ..... 925 
Illnnunations, intensity of, . . 922 

Image, ma.giiitiide of an, . . 929 

Images, coloured, . ' . . 992 

“ formation of, . . . 926 

Interference, phenomena of, . . 1078 

, Irradiation, ■ . ... . . 9i;^2 

Kaleidoscope, . . ' . , . 927 

Lantern, magic, .... 991 
Lenses, achromatic, . . . 1028 

, “ focus of, .... 9SS 
“ ' optical centre of, , . 9SS 

spherical, .... 988 
Ligtit afid sound, .... 1027 
“ atmospheric absorption, of, . 922 
** cheiii]'\a^ properties of, . 923 
“ decomposition of, . . . 1()2S 

“ (lilf faction and interference, 1077 
** diaperoion of, , . 1027 

“ cloiibh* refraction of, . . 1079 

iKunnsic brilliancy of, . . 922 

1 iw of inti iisity, ‘ . . , 923 

“ poHiuatioii o-fj' » , , 1079 

|)iopAg«'tioii of, . . , , 924 

“ ladiatioii of, .... ^4 
“ Shoe hull, .... 1027 
“ tiieory of, .... 1027 
velocity of, .... 924 
Lines, 'F.raiiniiofeFs, , . . 1030 

tellnric, .... 1031 
Microscope, . . , . . 9S9 

“ Incernai, , . . 9fll 

“ oxyhydrogen, 

solar, . 

Mirage, . . . . , 

Mirrors, concave and convex, 
parabolic, 
stjherical, 


928 I 

Opaque and transparent bodies, 924, 925 ' 
' ' • * 991 I 

923 I 
923 I 
1081 : 

1083 

1084 
1084 


Phantasmagoria, 

Photometer, Gonnt Rnmford’ 
“ Wheatstone’s, 
Polariseope, 

Poiarmation, circular, 

of heat-rays, 

Polarized light, analysis of, 


laws of interference, 1083 


“ ' rings, coloured, 
Prism, Nicol, ■. 

Prisms, . 

Rainbow, the, . 

“ colours of, 

Rays, . chemical, , 
heat, 

“ phosi)horogemc, 
Refiection, 

caustic by, 

“ critical angle of, 

law of, 

“ total, 

Relieijtors, Chai)ui8’ daylight, 
Refraction, . . 

“ _ mdex of, 
Refrangibility, 

Relief, . 

Rings, N ewton’s, 

Shadows, . 

Sirius, light of, 

Solar light, 

prominences. 

Solidity, . 

Spectra of fixed stars. 


Spectroscope, the, 


Spectrum analysis, . , . 1031 

“ of sun, . . . . 1031 

Stereoscope, the, .... 9^ 
Telescopes, refracting, . , . 990 

“ reflecting, . . . 960 

Vision, . . . ■ . . . 924 ; 

persistence of, , . . 992 j 

Wave motion, ..... 1027 : 
Zoetrope, the, ..... 992 ; 

LOGIC. I 

A, ^universal affirmative. 

Affirmation, ..... 

“ and negation, distinc- 
tioB foetw’een, . 
Agreement, method of, . 

Antecedence and consequences. 
Apprehension, simple, . . 

Aristotle’s deflidtion of mduetion, 

“ dictum regarding firat 
figure, . , . 

Bacon on induction, , . - 

Being, . , , 

Categories and predicaments, 
classits cations of , . 

Causation, . , . , 

Cause and effect. .... 

Classification., 

Co.mprehen3ion, ..... 

Concepts, eomiiarison of. 

Consciousness. . ^ , 

Consonaiita in, names of moods, 
Coiit,radietory. 

Contrary, 

Conversion. 


260 

259 

259 

122S 

mi 

166 

650 


by negation, 

L, jreise m, 
per aecideiis, 
aple, 

I)e .Morw,in s logic, . _ , 

.Ded’a< ti\e md inductive logic 
Defiiiitioii lo_,ical, mlea for, 

Diff'erence, metliod of, . 

E, universal negative, 

Ex|)erience, . . . . . 85 

Extension, 26i) 

Figures, rules governing the, . 84S 
syMogisxas m the, . , 847 

991 1 Hamilton’s logic. .... 86 

991 i Hegel’s “ ' . . . .86 

986 I I, particular affirmative, . . 260 

928 I Ideation and exp.ress.ion, . . §52 

929 i Ideas, scientific, . . . . lOM 

Induction, . . , . . 

“ and syllogism, . . 1.226 

investigative, . . . 651) 

Inductive experiment, , . . 1226 

hypothesis, . . . 1226 

“ observation, . , . 1226 

“ research, . . . 12*26 

“ “ rules of, . . 122S 

“ theory, . , . . 1227 

Inference, . . . . • §8 

^ 1081 I “ piriiiciples of, . . . 4I%* 

loss I Judgment, formation of, . . 258 

987 Kant’s logic . ■ . . . • S?' 

1028 Logic and science, . . . . ^ 

1029 ‘‘ definition of, ... 87 

1030 “ formal . . ..743 

1030 “ nature and purj>ose of, . - SB 

1030 “ the science of sciences, . . 85 

924 Logical ]>redicatioit, axioms of, . 652 

929 1 Method, its nature, &c., .■ . 1318 

986 Mill’s logic, . . ■ . . 86 

925! Mnemonic lines, explanation of, . l*2ij 

. 985 S. ' ' of Hispanus, . 1^6 

925 Moods, ffgui’es, and their laws, . 845 

981 Names, abstract, , . . . 16T 

985 classification of, , . . 16i.» 

.1027 “ 'Collective, . ■ . . . 167 

991 “ concrete, .... 167 

1078 “ individual .... 167 

927 Negation, ..... |59 

923 0, particular negative, . . . 214, J 

..922 .Perceptions,- ■ . .. . . 

1032 Perceptivity, . 

991 Phenomena, comparison of, . . uKii 

1032 “ experiment OB, . . 

103 i “ observation of, . . 1033 

. 1031 
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Pred,icables defined and explained, 168 
‘‘ rules governing, . , ; 1.69 

P’remises, transposition of, . . 929 

P.ropositiori, ,cotiu.la of, . . . , 2r>9 

detiiied, . . . .. 258 

“ major premise of, . 744 

miiior premise of, , 744 

predicate of, . , . 259 

^ _ subject of, . . . 25S 

Propositions, categorical, . . 3tH 

combinations of, . 8:15 

ccmditiumil, . , 362 

“ exercises in, . . 3('I2 

intellectiial survey of. 553 
mterpretatioii of, 360 
“ moods, of., . . ' 345 

premi.aes of, . , 744- 

‘‘ preparation of, , 65ii 

quality ami t|uantity of, 260 
** tal.>le.s of. . .. . ' *26,.l. 

Reasonmg, the science of, 85 - 

Reduction, direct or q-stensive, , 936 

exep'iises in., . . 932 

*'*' indirect, , . . 

iiiethoili)!, . ■ . . 93i, 

Residues, method of, . ' . . 1228 

Sen,.satioii, ^ 

dciiiietl .... UW 
Senses, the gat»nvays of kiunvledge, MM 
Syllogism, Aristotle's definition of. 742 
“ categorical ■ , . .. 743 

*‘ dell tied, . . - . 554 

moods of, - . . . 745 

“ the t> pedoriB of thought, 742 
Syllogisiiis, categorical rules of, . 744 

'** coiivirtdspg form of, . 81.5 

exemplified, . . » 742 

** llgurtjs of, . . . 745 , ■ 

“ reduction of, . . 

“ selieiiic of the different 

iigiircii of, . . 745 

‘ ‘ talde o ! V al i li categ< » ri cal . 846 

“ utility of an aciuaiot- 

aij.ee with, .. . 743 

varietiiffl of, , . . \ft 

Syllogistic tigures, . . . 354 

form of reasmfing, . < 13 

Thought defined, . . . 165 

‘‘ formative laws of, . 

regulative Iws of, . . 455 

Truth, criteriap'if, . . ... 481 

scientific, .... I12<^ 
Wliately 3 logic, . . • , • 86 


of. 


Predicablos and definitions, tables ol 169 


MAGHETTSM. 

(See Nat.umi PMloi&'phy.) 

Attraction ami repulsion, 

‘‘ Biagnetic, 

Compass, azimuth, . 

“ iiiarmer’s, 

Curves, mag!..i..efcie, . 

Earth’s directive iiiiluence, 

“ iiiagnetisiii, intensity 
Equator, magnetic:, 

Inclination or dii'i of needle, 
Induction, magnetic, 

Lodestone, 

Magnet, applications of the, 
polarity of, 

|)ortativ_e force of a, 
Magnetism, declination of, 

** distribution of, 

** humiliation of, 

** intensity of. 

“ plienomeua iff”, 

sources of , 
terrestrial . 

** ■ , theory'” olV *. - 

Magnets, artificial . . . . 

ixii'lnence of teiniicrature, 
** effect of tnrsioB on, 

magnetization of, 

** retentiveuesa of, 

** horse-shoe, 

Needle, astatic, 

.... 

** variation of, 

Poles, conseiitieiit, . 

** magnetic, 
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1119 

1124 
1121 

1125 
1121 
1121 
1121,1 

1123 
1122 
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1125 
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1124 

1125 
1124 
1.122 
1122 
1121 
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MKCHANICS. 

(See Natural. Philosophy.) 
Adhesion, 

Afrinity, . - _ - " 

Atmosphere, resistance of the, 
Attraction, force of, 

Body, equilibriniQ of a, 
inertia of a, . 

“ stability o£ a. 

Bodies, ballistic, _ . 

“ collision of, 
elasticity of, 
instraments for measnrmg 
failing, . ^ . 

“ resistance of air to, 
Centrifugal blower, 
force, 

“ ' wringing machine, 

Centripetal force, . 

Cohesion, . 

“■ , ' moiecnlar, 

Equilibrium, neutral, 

“ stable, 

imstaMe, 

Falling bodies, laws of, 

acceleration of, 
Force, accelerating, ^ . 

Forces, composition of, . 

“ parallel, 

“ resolution of, 

Friction, .... 

CO -efficient of, . 

“ Morin's experiments, 

“ of metals, table of, 

“ resistance of, 

“ rolling, 

“ sliding, 

“ wheels, 

Fulcrumj .... 
Gravitation, 


OavendishL'sexperiiaent, 117 


S13 

2S 

BO 

121 

115 

30 
118 
121 
311 

311 

119 

119 

31 
30 
30 
30 
28 
28 

118 

118 

US 

118 

119 

121 

115 
117 

116 

312 

313 
313 

312 

313 
312 

312 

313 
211 
117 


terrestrial, . . . 121 

units 31 

Gravity, 28 

** centre of, . . . . 117 

“ force of, ... . 118 

Introduction, . . . * * 

Materials, tenacity of, . , . 315 

Matter, general properties of, . 26 

Mechanical equivalent, . . .214 

Mechanical powers, . . .211 

“ inclined plane, 308 

“ the lever,. . 211 

“ the pulley, . 214 

** the screw, . 310 

“ wedge, . . 309 

“ wheel and axle, 213 

Metals, ductility of, . . 315 | 

“ elasticity of, . . . 314 ! 

hardness of,_^ . . . 315 

tempering of, . . . 315 

Moments, equality of, , . .110 

Momentum of a body, ... 31 

Motion, first law of, . . .29 

momentum of, . . . 115 

“ pai'ailelogram of, . . 116 

“ quantity of, . . .115 

“ second and third laws of, 115 
Oscillations, centre of , . . , 120 

Feuduliim, 119 

compound, . . .120 

seconds, . . . .121 

“ vibrations of a, . . 120 

Pressure, elasticity of, . . . 314 

Torsion, angles of, ... 314 
“ balance, .... 314 
“ force of, . . . . 314 

Units of length, . . , .28 

measurement, . . ^ 

of mass, .... 29 

surface, . . . ,29 

volume, . . . 29 

Velocity, mean, . . . - U9 

* ‘ of descent, measurement of .1 1 9 


Appoggiatura, . . . • ■ 854 

Breve, . , 561 

Cadence, . • . • « • 

“ imperfect tonic, » . 1142 

Canon, . • 

Canto fermo or “plain song,” • 1323 
Chord, supertonic, .... 12.^ 
“ submediant, . . • 1236 

“ mediant, • . . - 1237 

Chords, - • • , • * • ' 

“ major and minor, . • 940 

“ positions of, . • . 1038 

table of, ■ . • » - 1039 

Chromatic modulator, . • 942 

scale, . . ' . - 942 

Clefs, . . • » • V . V |08 

Coda, . . . » ... • 1326 

Concords, ^ . . . . • 103b 

Counterpoint, . • » • • 

■ “ florid, . - 1320 

Couiitersubject, . . , ■ 1326 

Descantus or “ double song,” . ■ ■ 1323 

Dominaiitj chord of the, . . , , - 269 

Ecclesiastical modes, . . .752 

“ “ authentic, • 7o2 

“ “ plagal, . ,. 752 

Expression, musical, . . . 271 

Figured bass, ■ * , • , - » 10^ 

Fugue, ■ • • ' • . ■ 

Gregorian scale, .... sol 
Harmonic composition, . . • 1233 

“ rales of, . 1233 

Harmony, , . - ■ 1038, 1323 

“ ' exercises in, * 1040, IK15 

rales for, . . ^ . 1233 

Instruments and instrumentation, 
Inversions, 

Keys, exercises in various, 

Ledger lines, . 

Major, relative, 

Minor, modem, 

“ mode modulator, 

Modulation, . 

“ transitional, 

Modulator, 

“ chromatic, . 

“ extended, 

“ minor mode. 

Mordent, .... 

Musical study, 

Notation of the fifteenth century, 

Note, leading, . 

Notes in scale, . . * 

“ their value, . 

Plagai cadence, , ' , . 


WLTSBtQ. 

Acciacatura, . 
Accidentals^ . 

Ambrose, bishop of Milan, 


854 

942 

751 


“ table of , . 

8cale, chromatic, 

“ different forms of, 

“ merit al effects of, . 

“ mmor, . 

musical,. . • 

Shake, the, 

Signature, 

Signatures, minor key, . 

“ table of. 

Solfeggio exercises, . 

Sonata, .... 
Sounds, musical, 

Staff, the great, 
Sub-dominant cadence, . 
Supertonic and leading note, 
Syncopation, . 

Thorough bass, 

Time chart, tonic sol-fa, . 

“ common, 

“ “ compound, 

“ exercises, 

“ signatures, 

“ studies, . 

“ table, musical, 

“ trixdO) • • • 

Tones, expectant, . 

“ fall and lah,. 

Tonic major, . 

“ minor, . 

Transition, examples, 

“ in sol-fa, 

“ its use and laws. 

Transposition, . 

Turn, , . , . , ^ 


1327 
1137 
563 
175 
755 
753 
753 
656 
1042 
175 
942 
659 
763 
854 
1327 
561 
1236 
560 
, 560 
,:ii40 
, 270 
. : 561 
. . 942 
. 763 
. 465 
. 753 
. 464 
. 855 
. 468 
. 941 
. 372 
. 750 
. 1326 
. 175 
. 468 
. 1139 
268 


Unity m music, . . . . 1134 

Variety and point in music, . . 1134 

Voice exercises, .... 368 
“ -forming studies, . . . 749 

ffiXEKCnSBS. 

Balfron,” tune, . . . . 855 

“Banish Sorrow,”' .... 273 
“ Beautiful Month of May,” . . 563 

“ By cool Siloam,” . ■ . . 272 

Canon (I-nfinate),^ . ■ . . . 1326 

“ Christian Soldiers,” . . , 565 

“ Ciilross,” tune, . , ■, . 754 

“ Dalveen,” tune (four parts), . 1237 
“ Barling May ” . . . ■ . 273 

“ God is near, 'h .... 5^ 

“ Govan,” tune, . , . . 856 

“ Kelso,” tune, . , . . 

“..■Kinross,” tune, . . , , 856 

“Lovely May,” .■ . . . 371 

“ Martyrs,” tune, . ' . . . 752 

“ Morning Hymn,” . . , 564 

“ Morning,” tune, . . . . 754 

“ Our fathers, where are they?” . 754 
“ Over the Mountain,” . . . .756 

“ Robbias,” tune, . ■ . . . 469 

Round in four parts, . . . 371 

“ in three parts, . . . 466 

“ in two parts, . . . 465 

“Saw ye ne’re a lanely Lassie,” . 755 
“ Sciennes Hhl,” tune, . . . . 1043 

“ Spolir,” tune, . . 857 

“ St. Bride’s,” tune, , . . 755 

“ Sweet Day so cool,” . . . 272 

“The Daisy,” . .466 

“ The Gloamin’ hour,” . . . ■ . 467 :' 

“The Mitherless Baim,” . • ' , ■ 660 
The Music of the Night,” . . 466 

“The Pilot,” ..... 659 
“The Skylark,” .... 661 
“The Vale,” . , . . .. 273 

“ The Vale of Clyde,” . . . 370 

“ The Wayside Well,” ... 408 
“ We speak of the Realms,” . . , 273 

FKNMANSHIP. 

Angular letters, . . . .449 

Arm, movements of the, . . S3 

Oaligraphy, 255 

“ chief qualities of, . . '921 
Oaxjitals, composition of, . . %57 

“ characteristics of, . . 351 

“ classification of, . . 449 

“ flowing grace-line, . . 640 

formation of, .. . . 449 


Characters, written combinations of, 838 


Coucentidc circles, ^ 

Consonants, curvilinear,. 
Continuity, break of, 

Copyist’s style, . _ , . 

Curve, elongated terminal, 

“ terminal, . . . ■ 

Elements, initial, . 

“ medial, ... 

■ . “ terminal, ' . .. ...•■.. 

Engrossing, . . . . 

Epistolary style, • • •, 

Facility and grace, exercises in, 
Figures, formation of , . . 

Fingers, movements of the, . 

, Form, ffowingness of, 

1325 ! German characters, ... 

1040 Grace-line, .... 
capitals. 

Hogarthian, 
horizontal, . 

'. stem.,..'.' . 
Hair and shaded strokes, 
Head-ovaiesque ellipse, . 

Letter loops, .... 
Letters and capitals, explanation ot 
“ combination of, . 

“ formation of, 

“ initial form of. 


561 
. 3G9 
. 371 
176, 751 
. 372 
. 271 
. 560 
. 368 
. 464 
. 465 
. 1042 
. 1042 
. 656 
, 656 
. 656 
. 1136 
. 855' 


“ sx)acmg of the, . 

“ Line of beauty,” Hogarth’s, 
Lines, curved and straight, . 
“ <dliptical, 
terminM oval of, . • 


256 
839 
352 

1119 
1215 
732 . . 
352 
352 
352 
1307 
1119 

255 
1307 

82 

1026 

1119 

257 

640 

m 

449 

m 

82 

640 

84 

1215 

165 

922 

fill 

256 

im 

257 
, 839 
. 547 
. 449 


INDEl. 




' Manipulation, facility of, ■ . . : . '266 

muscular,' , . : . 256 

“ , ' skill in, . .. . , ... . 255 . 

“ Model ” methody „ . , . .1026 

.Movement, .flexibility .of, , ; ■ 256 

Muscular movements, de.xterity of,' 257 
0 letter, construction of, . , 257 

Oval, convolved, . ■ . .' .. ' . . 7S3, 

elliptical, . . . .. 449 

.forms, . . . . . 255 

' inverted, . . . , . 733 

“ terminal, » . . ... 546 

Pen, .position of the, .. . . . 1307 

. Fenmanship, an imitative art, ' , 81 

. . introduction, . ■ . 81 

' practical, . . , 921 

“ representative speech, 81 
Pliability and. elasticity, ' . . 1026 

Practise, exercise for, . . . 641 

Punctuation,- . . . 1308 

Self-examination, direction for, . . 84 

Shading, ■ . .. « • • • . 1® 

Size, . . , 1026 

Slope, change of, . ' . , ^ . 352 

“ diagram of, . ■ . 163 

specim'Blasofr • • • IAS 

uniformity of, . . . 163 

Small letters, exercise on, . .-84 

“ ' first group, -with ex- 
ercise, , . . 811 

“ formation of the, . 83 

®* oval form, . . . 

second group, with 
exercise, . . 83 

“ d, j?, with exercise, 84 

Space, uniformity of, . . . Ifil 

Spacing, equidistant, . . . 839 

Stem grace-line, . 6W 

Sweep, readiness .of, . . . „ . 1026 

Tangent arcs," . . .. .. . 251 

Terminals, ovalesque, . . . ' . 641 

Turn, abruptn.e8S of, ' . . . . 352 

Vowels, combinations of, . . . 832 

Writing, analytic and imitative, . 102i“ 


266 Circulation, view of the aortic and 


. 256 arterial, ... . . . 617 

. .255' Circulatory system, . . '618 

.1026 Clavicle, tne, , ' . ' , , ■ .48 

,'■ 256 Cleanliness, . .. . . 1.195 

,' 257 Clothing, . . . . '.1195 

, 257 Corns and 'warts, . . , ' . 130 

. . 733 , Cranium, bones of the, . . .47 

, 449 Cuticle, the, . . . . . , 130 

. 255 “ scales of the, ' . ' .131 

. 733 Cutis, the, , . . ... .130 

. 546 Diaphragm, the, . . W 

. 1307 ' D.ietetics, , . . . ' , , ■ . ' 522 

, 81 Digestion, process of, ., . . 521 

. 81 Diseases classified, . . . 1283 

, 921, Dorsal, vertebrai, . . ... 46 

L, 81 Drink, ' . . . . . ' . . 1194 

. 1026 Epidermis, the, . . . . 130 

. 641 Excretion, 131 

. 1308 Exercise, . . . . ■ . . 1194 

. 84 E.xtreim,tiea, the, ... ' . 46 

. 165 Eye, muscular mechanism of the, . 423 

. 1026 Face, bones of the, . , . ' 48 

. ^2 Pibrillffi, the, . . , . 132 

. 163 Food, . 1194 

. 163 and digestion, tabular view of, 525 


as a speciiic art, 
classiiied and explained, . 
difficult combinations in, 
legible, what constitutes, 
ornamental, 

position of the body in, . 
style of, .... 


' PHYSIOLOGY, 

Abdominal cavity, . 

Absorption, .... 

'■ Air, . ■ . . ■ ■ 

Animal life, organs of, . 

Aorta^ 

Arteries, . ^ • - 

Auricles, 

Blood, circulation of, systeimc, 

“ human. corxniseieB of, . 

** sources of loss or gain to the 
Bodies, structure aii<l functions of, 
Body (ninnanl described, 

* waste of, and its removal, 
Bones, 


cranium, . 


. 47 

“ lower Jaw, 

face, . 


. 48 

** “ neck, . .' . 

foot, . 


. 49 

*‘ *' nose and mouth, 

forearm, 


. 48 

‘* oblique, . 

hand, . 


. 49 

‘* of palate and pharynx, 

head, . 


. 46 

“ of the abdomen, 

lower extremities. 

. 49 

“ ‘* back, . 

pelvis, 


. 47 

** “ eycbali, . 



44, m 1 

“ ** ffjot, 



external covering of the. 
Breast-bone, . . . . 

Ikeathiiig, iffienoniena of. 

Cap diaries, . . . . 

Cavity, abdominal, . 

of the chest, 
Cerebellum, the, . 

Oerebro-spinal axis, 

Oerebnim, 

Chest, cavity of, . . . 

or thorax, the, 

Chyme, , . . . • 

Circulation, portal, . 


163 “ and food stufis, 

84 “ and force, . . . . 

“ defined,, . . 

Foot, bones of the, . 

83 Forearm, Viones of the 
.^1 Glands, the, . , 

conglobate, conglomerate, 

83 Hand, bones of the, 

84 Head, bones of the, 

ifil Health, . . ... 

839 ' Hearing, ' . . ' . . 

'640 .Heart, the, ' . 

026 ** adult human, . . 

257 and lungs, section of, . 

641 Human blood, corpuscles of, 

352 “ ■ frame, mechanics of, , ■ 

839 Humerus, the, 

,025 , Hunger, sensation of, ... 
838 Hygiene, ... 

838 Intestines, 

8 ^ .j'oints, ..... 

SI Juice, gastric, .... 

.118 Kidneys, the, .... 

82 Lactcfils, 

.118 Life, human, the wonder of, . 
Ligaments, . , 

Liver, the, .... 
Locomotion, organs of, . 

Lower animals, stomach of, . 

44 “ extremities, bones of the, 

131 Lungs, 


Lynipnatics, 

^fasti cation in birds. 
Medulla oblongata, the, 
Motion and lt)coinotio,n, 
and se,nsation, . 
Mouth, the, 

Musedes, action of the, . 
“ coiai>o.sition of, 
eorajHmtid, 

. “ ■ flexor^ .. . . 

“ functions of the. 


. . ; Eerve-cells, the, , * * 324 - 

617 ■ -fibres, property . of, ' . . , 324 

618 Kerves, ' . . . ■ . . . ' . 44, 324 

,48 J . “ cranial . or. cerebral, ' . 325, it27 

,195. “ , organs of sensation, ' . . ■ . 4^ 

195 spmai, . , ■ . . . . . 325 

syiiqiathetic, . , . . 

47 Kiitritioii, . . liM)l 

130 Odours, perception of, . . ' . 421 

131 .Optic nerve, the, „ . , » . 423 

130 Orbits, the, . . ' . . , ^'48,.^ 

W- Organic life, organs of, ' , « . 323 ; 

522 I Organs 0 ? aiiiinal life, . ' . , . 323 

621 i ' locomotion, . . . .. ^27 

I ' organic life, . , . ., , , , . 323 

46 I ** the aenpJM. .> . . - 323 

.1^ I Palmaris, expansion of the,. . , . ' FM 

130 Pancreas, the, . . . . . 9CS 

131 I Pelvis, bones of the, . . . , 47 

l 194 I IMricardium, . . . . 615 

46 i Perspii*aticiii, insensible, . . ■ 131 

423 i sensible, . ' . 13,,! 

48 Pharynx, the, . . . 522. 

.132 Phenoiriena of breath, mg, ^ . - ... . 7CW 

[194 Physiology- the science of nature, . ^-1^1 ; 

525 Eespiratioii, . . , . . 7i® 

522 . chemistry o.f, . . 71Mi 

l.00[) “ mechaiiigm of, . . 706 

lOOd organs of, . . ' , 706 

49 purpose of, . . . 706 

48 Eetina, th'C, . ■ . . . . . 423 

523 Ribs, the. .. . ■ . .. . . # 

901 Sanitary law, . . . . . 1.281 

' .49 Scapula, the, ' . . . .... . 48 

46 Sclerotic coat, the, ..... 423 
1193 Secretions, . , . ' . . 8iHI 

422 *'*' giaiiciular, . ' '. .. . 

614 ** mucous, , * V . . iW 

615 “ «e.roiis, ^ IW 

615 S'oxisatioii and motion, . . - . 324 

615 Senses, the, . ' . , . ■ « ^ 44 

SI.3 . organs of, ' . .. 323 

48 Seusibi-iity, cireulative, . , . - ■ , . 420 

522- “ - digestive, ■ . 420 

1281' “ muscular,' . , ....420 

524 ' . respirative, . « ■ .. ■ 420 

814' Sight, 


forehead, , . 131 

“ hwl, , . . 226 

** humerus, . . *225 

“ kg, . . . 227 ' 

** scapula, . . . 225 

‘* throat, . . . “^24 

** thigh-bone, . . 227 

posterior, , , 226 

simple and compound, . i‘13 
vital powers of, . . 133 

voluntary and involuntary, 
oifaetoryi .... 421 


523 I Skeleton, the, . 

963 I Skin, the, 

525 ! ** ' p.rese.rv.atioa of, .. 

12S3 j S.kuil, the, 

Si4 I Sleep, . , ' . 

!102 Smell, ... 

227 Spinal cord, . ' . , . 

■ 5*24 I “ ■ nerves, . ■ . : » 

49 . i Spine, the, . . . . 

■; “ structure of, . 

■ 525 I Stom-ach, the, ■ . . . - 

524 1 ** uf lower animals, 

325 hympathetic nervous system, 
816 "juiste, . • . 

824 “ sensations o.f, . 

522 Teeth, the, . , . . : 

224 , Tendons, .... 

13Ii Thirst, sensation of, 

133 Tongue, the*., , ' - . 

■ 226 . coats of t.h8, ; , . 

182 “ ' . parts of the, _ . 

. 135 '• * seuHibiiifey of the, 

135 Touch, . ■ . ■ : ' ... 

135 ** nerves of, 

135 “ objects 01 , . 

226 ‘V- sense of, . . . 

224 '* W aguer^s theory of, 

226 Trunk, the, . '. . . 

226 Urine and perspiration, . 

135 XTubs, ■ .. ' .. . . ■ . 

227 Ventricles, 

226 Vta'lebrie. false. 

131 real, 

226 Vigour, sense of, 

, *225 Vital chemistry, 

227 Voice and speetdi, organs of. 

. 225 Warts and corns, . 

, *^24 1 Waste and renewal, 


PMBiiasAXica. 

JVaturai Fkiimopk^}, 

Air, composition t^f, 

*‘ -condeiislng engine. 


INDEX 



PAGB j 

, Reading, practice, value of* . , ■' , ,851:', 

■ Selection of suitable ,cliaractera,. 656.. 
1233 Shortiiand, ancient forms of, ' ,179^ 
938! “ , ■ brief kistory, of, , . ' 

939 i , early systems of, . ., . , .179,:': 

749 j ' . “ Greek systems, , 179 

181 I Roman system, ■ . , .179 ' 

462 j “ : various names for, ' . . 179' ■. 

560 i 8'-slion kook, . .' >' '. 

560 j “ witk exercise, . ' . ';:.S59 ' 
560 loop. . . .. '6(K1: ', 

560 Upward and downward h, rules for , d232 
560 Verbatim reporting, . ■ . , ' 1233 ' 

560 Vowels, joinmg:of, to consonants, 1232 
1132 “ , long, .. : .367.. 

507 Consonant outlines, list of, . . 1133 ** “ exercises in, . . 36? 

507 Consonants, combination of, . . 267 “ method of placing the, . 367 

507 “ double-character, . 268 order of, . . . . 181 

507 “ exercises in, . . 267 “ position of the, . . , 367 

507 “ half -sized, . . . 655 “ exercises on, 368 

509 “ hooked letters, 748 short, . . , .367 

508 “ “ rales for, . 655 

kIS lengthening of, . . 9o9 TRIGONOMETRY. 

509 manner of wntmg, . 267 at. 

506 Corresponding style, . . 852 Algebraical expressions, . . 186 

510 Diphthong wi, 1132 Angle, complement of, . .94 

548 Diphthongs, dissyllabic serieSj . 852 : “ supplement of, . . .94 

549 “ exercises, 852 trigonometrical ratios of, . iS4 

550 ‘‘ jr* and y series, . , 748 Angies, functions of, . . . 280 

561 “ “ exercises, . 749 solution of, . . . 472 

549 “ with exercise, . . 368 Angular measurement, . . . 472 

550 Double consonants, chm;aeters for, 463 measures, ratios of, . . 568 

550 Figures, method of writing, . . 1233 Arc unit, 184 

549 Final .s* and its compounds, . . 654 Circle, division of, . . . .94 

506 “ loop, 655 “ theorem on arcs of, . , 184 

511 i^r and i/ir forms, rules for, , . 1232 Diameter, 94 

611 Grammaiogtie, 180 Euclid’s definition of an angle, . 93 

511 Grammalogues, exercises in, 749, 1133 Fractional formulae, . . . 568 

512 “ iraegular, . . 1133 Grades to degrees, reduction of, . 95 

511 “ list of, . . 749, 1132 Logarithmic calculation, . . 473 

548 “ position of, . . 1133 “ examples of, 570 

508 Hooks, final, adding '?i and/or t?, . 559 “ tables, . , . 569 

54S “ exercises in, . . 559 Problem to find a tangent, &;c., . 376 

652 “ initial, adding r and I, . 463 Proposition I .184 

507 Initial and final r and 1, . . . 1232 “II 377 

510 Learner’s style, 851 “ III. . . . .377 

512 “ exercise in, . . 852 Radius, 94 

549 Logogram, 180 Sides, angles, arcs, &c., . . , 377 

506 1 Phonetics, ISO Sine, curved, ^ 

509 i Phonogram, 180 Sines and cosines, . . . , 376 

550 Phonography, advantages of, . . 1233 Triangles, 94 

550 ! “ advice on the study of, 1233 “ equal and similar, . . 280 

550 “ alphabet of, . . 180 ■ “ solution of, . 280, 860 

549 “ definition of, . .180 “ obhque-angied, . 665, 759 

509 “ principles of, . . ISO “ “ . exercises on, 760 

509 Phonotypy, 180 Trigonometrical canons, . . 568 

548 Phraseogram, 180 “ lines, . . .185 

511 Phraseogi’ams, list of, , . . 1233 “ notation, . . 184 

64S Phraseography, use of, . . . 1233 Trigonometry based on angles, . 279 

549 PI and pr series, vocalization of, . 749 “ definition of, . . 93 

548 Prefix c(m or com, .... 749 “ definitions in, . .95 

506 Prefixes, 938 “ geometrical and alge- 

510 Punctuation marks, . . . 1233 braical, . . . 279 

508 R and ch combination, . . . 367 ** inaugurators of, . 93 

606 R and i/, rules for writing, , , 463 “ marks in, . . .95 


FAGB 

SHORTHAND. 

651 Abbreviation, study of, . 

547 Abbreviations, with exercise, 

548 Affixes, mth exercises, . 

548 Affixing, . . . . , 

548 iUphabet, remarks on the, 

548 Aspirate, method of writing, 
548 Circle exercises, 

548 “ in other cases, 

551 ‘‘ in stroke-letters. . 

552 “ letters, . 

506 “ s and s, . . 

512 “ s, between consonants, 


Air gauges, .... 

“ weight and pressure of, . 

: Air-gun, . ■ . . 

Air-pump, .. .. . . 

** Deleuil’s, 

“ Grove’s, . . ■ . 

Hawksbee’s, . ■ . 

“ Smeaton’s, 

“ Sprengel’s, 

“ Tait’s. 

Anemometer, .... » . 

“ Cassella’s, « 
Atmosphere, the, ... . 

Balloons, 

Barometer, aneroid, 

. “ cistern, 

“ siphon, . . • 

“ travelling cistern, 

wheel, _ . 

Barometei's, varieties of, 
Barometrical corrections, 

“ variations,. 

Boyle’s law, .... 
Burden’s pressure gauge, 
Composition of air, . 

Dalton’s law, .... 
Deleuil’s air-pump, . 

Despatch tubes, pneumatic, . 
Divong bell, .... 
Diving dress and helmet, 

Engine, air-condensiug, . 

Fire-engine 

Fog-horn,^ mechanical, 

Forge bellows, .... 
Gases, . . . 

“ absorption of, 

“ diffusion of, . 

“ Graham's experiments, 

“ kinetic theory of, . 

“ mixture of, . 

Grove’s air-pump, . 

Guericke’s experiment, . 
Hawksbee’s air-pninp, 
Hydrodynamics, applications of, 
Magdeburg hemisimeres, 
Manometers, .... 
Parachute, .... 
Pneumatic despatch tube, 
Pneumatics defined, 

Pressure gauge, Burden’s, 

Pump, double forcing, . 

“ forcing, 

“ suction, 

Railway, pneumatic, 

Siphon, the, .... 

“ gauges, . 

Smeaton\ air-pump, 

Solids, absorption by, 

Sprengel’s air-pump, 

Symgej condensing, 

Tait’s air-pump, 

Torricelli’s experiment, . 
Volumeter, .... 
Weather variations, 

Weight and pressure of air, . 


i Golf 

iii Tennis, ...... 

vi Fives, Rackets, . . . 
Croquet, ..... 

X Bowling, 

XV Skittles, Hockey, Bandy, 
judii Quoiting 


Introductory, 

Standing, Leaping, and Vaulting, 
Walking, Running. &c., . . . 
Floating, Swimming, Diving, 

plunging 

Football, - . 

Cricket, 


XXIX Cycimg, . , 
xxxiv Curling, . , 
xxxviii Skating, . . 
xli Tobogganing, 
xliv Boating, . . 
xlvi Fencing, . . 
xiviii 




